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SD-Card;
® MCU 4 SPI-Flash #5275 .
2019/08/18 19 ® MCU WA ¥ T 589 FE BT SRR R AN % % DDR3;
| ® BECHITCM. DTCM Size 1 IDE 4/,
® MCU WA S5 B FE BT RSN % % SPI-Flash H15E
5 FEERIIRE 5
® MCU A mFE T SCRFANT 144 12C —RIESEZ 71 B
fE;
2019009027 113 | o yug p MCU HelE 4R Vit h AHB2 " JEH: 11 Fil APB2 32
B2 O b bk B i)
® [EE K MCU #Bff4mfeik it DDR3 Memory #4235l
I
® MCU W& 1 58 A AE Wit S RN R & PSRAM;
® H¥r MCU Zw %4 GMD V1.0;
2019/12/06 1.4 e i RTOS 2 Wil
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1 ZHut 1.1 B 258

1 e Ay

1.1 HSEigit
Gowin_EMPU_M1 &/t ARM Keil MDK(V5.24 ¢ L kg4 ) F1 GOWIN
MCU Designer (V1.1 &L ERRA) BAARTRR A gmiE 2% ki, s
NN R,

® Gowin_EMPU_M1\ref_design\MCU_RefDesign\Keil_RefDesign
® Gowin_EMPU_M1\ref_design\MCU_RefDesign\GMD_RefDesign

1.2 BF&E "It
Gowin_EMPU_M1 R H#EAE 1 2 %5 it T8I BRI T~ 25 it

® Gowin_EMPU_M1\ref_design\FPGA_RefDesign\Debug_RefDesign
® Gowin_EMPU_M1\ref_design\FPGA_RefDesign\NoDebug_RefDesign

DL & T E AL DK-START-GW2A18 V2.0 FF K Z % &1t Ail, 1%
SRR LR
® Cortex-M1 N#%
® AHB-Lite #1 &3 & AHB Fl1 APB #M 5 $z I

1.2.1 Cortex-M1

Cortex-M1 Az CECE IR A, a1z 1-1 Aiow.
% 1-1 &8 Cortex-M1 #HRE B

et fic &

AN b R 324

¥ RRE RS SCHF

A7 kg X /g

Peir s FriEERE

- o %%Tﬁ;ﬁ, 4 N R 2 A WLEE A
o AR,

PR O S JTAG #1 Serial Wire 311

ITCM Select Internal Instruction Memory

ITCM Size 32KB
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http://cdn.gowinsemi.com.cn/Gowin_EMPU_M1.zip
http://cdn.gowinsemi.com.cn/Gowin_EMPU_M1.zip

1 %%

1.2 S %1T

ThRER s (=

ITCM #J#H 1A SCHF

ITCM ¥ 1H ER A2 32KB Bootload
DTCM Select Internal Data Memory
DTCM Size 32KB

1.2.2 AHB-Lite

IPUG534-1.6

AHB-Lite C.lC & /MK, 1k 1-2 fios.
#* 1-2 &E8it AHB-Lite SMEIEOEE

Ah AN (G4
A RO A UARTO YR
A P Uk 2 UARTY b a
T S N v 1 GPIO YRR
JE I} 2§ TimerQ X ¥
JE I} 2§ Timer1 X FF
% |14 WatchDog S
SERF IR RTC X ¥
HRENLE R A4 TRNG YR
X EE E I 2% DualTimer YR
PN 4 i LI 2k 12C Y
AT AMA D i 2k SPI YR
G FAHE < SD-Card o
PLAKK Ethernet T
AT AN N A7 SPI-Flash Y
APB Master [1] W
AHB Master [1] W

2(11)




2 Bfrgn R Bt 2.1 AP

2 R dmizisit

2.1 BRHY-EFEE

® ARM Keil MDK (V5.24 K& L FRAD
® GOWIN MCU Designer (V1.1 }PL ERA)

2.2 SFANBHE&E ST

W4T ARM Keil MDK, 133 .4~ “Project > Open Project...”, &
NBAZHZ BT, WE 2-1 Fis.

& 2-1 BAR & E T

File Edit Vi Project lash Debug Peripherals Tools SVCS Window Help

NS AP s wa|oc| o [rPaan|EEEEd cosice  [a® Qe 0o e
R ERE

Praject L

FE Select Project File
Q- B )
iEE v FEiE =~ 0 @

T - =% : BMER s S

L. » led » PROJECT »

b | Listings 2018/12/28 15:40  SkEsE
msE L Obiect: 2019/1/7 16:01 i
| EEATGE | | ] led.uvprojx | 2018/12/27 16:57  Hision5 Project 16 KB

A=
Subversion
B wmm
=B8R
Ep-c I
& BF

=
& nReE ) _

STHEN): led.uvprojx ~[Project Files (uvprojs *umy ~|

EaEs

2.3 ROM i &

DL & T E AL DK-START-GW2A18 V2.0 - RS %1t N, fif
I H 4k SPI-Flash F# /720, ROM i2ifthht# & N “0x400”, ROM Size
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2 AL 2.4 ik

WHEHN “0x7C007, i 2-2 i,

[E 2-2 ROM 2ttt #n Size BLE
Dewice Target |Dutput | Listing| User | C/CH | Asm | Linker | Debug | Utilities |
ARM ARMCMA Code Gererat
Meal (MHz): AF{EM g:mpilg:n | ~]
Operating system: | Mane LI
System Viewer File: [™ Use Cross-Module Optimization
| J I™ Use MicroLIB I~ Big Endian
[ Use Custom File
— Read/Only Memony Areas — Read/Write Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size Molnit
I~ ROMI: | | C [~ RAMI: | | r
™ ROMZ | | - ~  RAmM2 | | r
r ROM3: | | C ©  RAM3: | | r
an--hin on-chip
¥ IRoM1: [0<400 |o7C00 @ ¥ IRaM1; [Bx20000000  [BxB00D r
™ IROM2: | | C r IRAM2: | | r
| 0K || camcer || Defaults |

2.4 YmiE

BT TR R PR <L, RESHUOE, AR ] BIN
A, i 2-3 Fw .
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2 AL

2.5 F#

2.5 &

B 2-3 4wiE

FEile Edit ¥iew Project Figsh Debug Peripherals Jools SVCS Window Help
‘ - | . ‘ == N | [ APB2PERIPH_BASE [=] #"| @‘ ° & ﬁ|| A
EES R
Project LA =] ] main.c i
=% Project led = =
O led D T W s N N BB R R R r
EHEF STARTUP &
1 Copyright (C) 2014-2020 Gowin Semiconductor Technology Co.,Ltd. |=
L] startup GOWIN_MI : LS e e i i e |=
B SYSTEM & main.c |
=-E systern_GOWIN_M] 72 Embedded Development Team L
Rl PERIPHERAL & yiesn
: a
=& USER 1
L] GOWIN_MI_it.c 11
& main.c iz
e -
abc
is
1le
17
18
19
20
21 woid Delay(_ IC uint32_t nCount)//25M 1s = 8333000
22 {
23 for(; nCount !'= 0; nCount--);
2% |}
25
26 int main(void)
27 I%H
J o .
Eler.. €50 | ru. [D4Te. | ||« i v
Build Output 1B
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... L
Program Size: Code=464 RO-data=224 RW-data=4 ZI-data=4106@ |
FromELF: creating hex file... L
After Build - User command #1: C:\Keil vS\ARMMARMCC\bin\fromelf.exe --bin -o led.bin .\Objects\led.axf |
".\Objects\led.axf" - @ Error(s), @ Warning(s). _|
Build Time Elapsed: @@:88:18 -
L

PLER AT & T E AL DK-START-GW2A18 V2.0 FF RS %t Nl

i F 3 T H Programmer, TF#EEE# 1 3t BIN S04

1E & o IR el 2 AR, FT9F R3O A Programmer,
o Programmer 2§82 “Edit > Configure Device” & T. F.#* “Configure
Device” (), #TJF “Device configuration”.

® “Access Mode” THi%5&, i&Hf “External Flash Mode” i 1i;
® “Operation” THi%l#k, iEF “exFlash C Bin Erase, Program” &%

“exFlash C Bin Erase, Program, Verify” %,
® “FW/MCU Input Options > Firmware/Binary File” £,

IR AT — 2t BIN SCAF;

® “External Flash Options > Device” £,

FATE
TR R AR E Flash &

FraAk$E (s = DK-START-GW2A18 V2.0 JT & # i 2 Winbond
W25Q64BV);
® “External Flash Options > Start Address” &5, ¥ & Jy “0x400000”;
® il “Save”, SEREAFETE ] BIN SO FHUETRCE, WK 2-4

Ptz o
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2.6 ZHE T
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[#] 2-4 Device configuration

{4 Device configuration =

Device Operation

I hocess Mode: [External Flash Mode '] I

I Operation: [exFlash C Bin Erase, Program V] I
exFlazh C Bin Eraze(in 4EF Aligmment), Frogram
External Flash Optiens

| Device: Winbond W2SOB4EY -] ]

| start Address: 0400000 |
FHMCU Input Options

I Firmware/Binary File: FUsersfroot/Desktop/men_test/mlkeil/led bin l .. I I

Save ] [ Cancel ]

5¢ % Device configuration 5, Hifi Programmer T A=
“Program/Configure” ( “00), TFEIAFBETTE —dkH] BIN ST

2.6 &EFfif}

Gowin_EMPU_M1 B 9m2 it 77k, 1625

IPUG533, Gowin_EMPU_M1 # - 4a 4% 2% F /it
IPUG536, Gowin_EMPU_M1 IDE #1425 % F fii
IPUG532, Gowin_EMPU_M1 F#%: % F i
IPUG535, Gowin_EMPU_M1 & ik Z2% F i
SUG502, Gowin Programmer i /" 5 7

6(11)



http://cdn.gowinsemi.com.cn/IPUG533.pdf
http://cdn.gowinsemi.com.cn/IPUG536.pdf
http://cdn.gowinsemi.com.cn/IPUG532.pdf
http://cdn.gowinsemi.com.cn/IPUG535.pdf
http://cdn.gowinsemi.com.cn/SUG502.pdf

3 tfffieit 3.1 WA

3 Bt

3.1 IR

DK-START-GW2A18 V2.0: GW2A-LV18PG256C8/I7

3.2 FHFEREE

Gowin_V1.9.6 Beta & b\ A

3.3 SANEHESEWIT

AT = =R AT, ks “File > Open...”7, A2
it Wik 3-1 .

& F1JF IPCore Generator T H, ¥ 75K H e & r=4
Gowin_EMPU_M1 g%t .

A
& 3-1 SABHSER
W GOWIN FPGA Designer - [Start Page]
Edit Tools Window Help
e weme
Look in: [E;homeﬂiukai;‘gowiniempuiml :] a0 45 @
Computer impl N . ‘: oroect
liukal P erc pen Example Project...

| . gowin_empu_m1.gprj |

| gowin_empu_m1.gprj.user

o

ng Constraints Editor

File name: gowin_empu_ml.gprj | @Qpen |
Files of type: |All Files () + || @ cancel

IPUG534-1.6 7(11)




3 R 3.4 454

DL & T EAL DK-START-GW2A18 V2.0 FF R Z% &1t ~l. F
WSV SO, WER 3-1 Fiw.

& 3-1 BiFeE iR

A Eiiipa

gowin_empu_m1.v Gowin_EMPU_M1 f#ifF & it
gowin_empu_m1_template.v Gowin_EMPU_M1 Top Module SZ5i 4k 1
JI N B

ahb_multiple.v AHB Master [1]F 4 &
apb_multiple.v APB Master [1]H P48 &
gowin_empu_m1.cst SYBEEAPN

34 Z&

N

iz474%4 T B Synplify Pro Bt GowinSynthesis, &% ¥%il, 74
Netlist File, W& 3-2 ffix.

& 3-2 Ze S5t

GOWIN FPGA Designer - [fhome/liukai/gowin_empu_m1l/impl/gwsynthesis/gowin_empu_ml_syn.rpt.html]

{ File Edit Project Tools Window Help E
O | EETY
Process G Synthesis Messages E]

1 | Design summary

= T7% User Constraints ¢ . Synthesis Messages Report Title GowinSynthesis Report
[ 21 Floorplanner = Design Settings J/homefliukai/gowin_empu_m1/src/gowin_empu_ml/gowin_empu_ml.v
= Design File /homefliukai/gowin_empu_m1/src/gowin_empu_ml_template.v
% Timing Constraints Editor = Resource 9 /homefliukaifgowin_empu_m1/src/gowin_plifgowin_pll.v

Ei O Synthesize > Resource Usage Summary

/homefliukaifgowin_empu_m1/src/gowin_rplifgowin_rpll.v
| . e « Resource Utilization Summary GowinSynthesis Constraints File | —
— o GowinSynthesis Verision GowinSynthesis V1.9.6Beta
- Netlist File o Timing
Created Time Mon jun 8 11:18:30 2020
Place & Route = Clock Summary e .
daioa Copyright (C)2014-2020 Gowin Semiconducter Corporation. ALL
= Place & Route Report o Timing Report Legal Announcement rights reserved.
= Timing Analysis Report o Performance Summary
= Ports & Pins Report o Detail Timing Paths Informations
“. & Power Analysis Report s Summary Design Settings
[I# Pragram Device 2
Ton Laual Madule: in EMPIIL M1 |2
(4] [ D
Design | Process ‘ Hierarchy I - | Start Page b4 Design Summary. X ~ gowin_empu_m1_syn.rpt.html 3¢ ‘
Console ®
D B B ) =~
[25%] Optimizing Phase 2 completed

Running inference ...

[35%] Inferring Phase @ completed

[50%] Inferring Phase 1 completed

Running technical mapping ...

[6@%] Tech-Mapping Phase @ completed

[65%] Tech-Mapping Phase 1 completed

[75%] Tech-Mapping Phase 2 completed

[ I+
Yo

Console | Message | — — — — —

3.5 Atk
SERES R, BT R4k T A Place & Route, 5EiAmmAnsk, 724
MR BT S, W 3-3
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3 mEfFsEI

3.6 F#

& 3-3 i EfhLk

GOWIN FPGA Designer - [fhome/liukai/gowin_empu_ml/impl/pnr/gowin_empu_ml.rpt.html]

]
Process
1 | Design summary
= [} User Constraints
[2£ FloorPlanner
- % Timing Constrain
= synthesize
= Synthesis Report
= Netlist File

= O Place & Route

B Place & Route Report

= Timing Analysis Report
= Ports & Pins Report

= Power Analysis Report

7 File Edit Project Tools Window Help [EEE)
o
3‘3 S B o
(G [«
= PnR Messages H
; PnR Messages
o PnR Details
ts Editor < Placer Report Title Gowin PnR Report
- Resource Usage Summary Design File _empu_m/i _empu_m1.vg
o 1/0 Bank Usage Summary Physical Constraints File /home/liukai/gowin_empu_m1/src/gowin_empu_m1.cst
° Router Timing Constraints File -
< Global Clock Usage Summary GOWIN Version V1.9.6Beta
> Global Clock Signals Part Number GW2A-LV18PG256C8/I7
- Pinout by Port Name Created Time Mon Jun 8 11:27:10 2020
- All Package Pins Legal Announcement Copyright (C)2014-2020 Gowin Semiconductoer Corporation. All rights reserved.
- Memory Usage
PnR Netails &=

[ i Program Device

(4] I Iy
Design | Process | Hierarchy | ; Start Page X Design Summary b4 2 gowin_empu_mlrpthtml ¥ ‘
Console &
DICS LI Cai geiiei ativi Culp e Ce =

Running power analysis......

[100%] Power analysis completed

Generate file "/home/liukai/gowin_empu ml/impl/pnr/gowin_empu_ml.power.html" completed
Generate file "/home/liukai/gowin empu ml/impl/pnr/gowin empu ml.pin.html" completed

Generate file "/home/liukai/gowin

empu_ml/impl/pnr/gowin empu ml.rpt.html" completed

Generate file "/home/liukai/gowin empu ml/impl/pnr/gowin_empu ml.rpt.txt" completed
Generate file "/home/liukai/gowin_empu_ml/impl/pnr/gowin_empu ml.tr.html" completed

Mon Jun 8 11:27:15 2020

«

]

I+)

%

Console | Message |

3.6 T%;

DL AT & T B AL DK-START-GW2A18 V2.0 % ¥ it il .
EATE T IR AR N4 B Programmer, B # R E SRS R SO
H.i; Programmer 242 “Edit > Configure Device” 8 T H A

“Configure Device” () , FTIF “Device configuration”.

IPUG534-1.6

“Access Mode” THi%FR, #%EFH “External Flash Mode” 1ET;
“Operation” FH741#%, i%£#% “exFlash Erase, Program” ¥ “exFlash
Erase, Program, Verify” 70

“Programming Options > File name” £, S A2 N %11
P S A

“External Flash Options > Device” i, &HHEIF LKA E Flash &
AR (W = DK-START-GW2A18 V2.0 J & Hi i 2 Winbond
W25Q64BV);

“External Flash Options > Start Address” i3, ¥ &}y “0x000000 ”;
i “Save”, SEMBEAFREIHASR SO N EUETICE, WK 3-4 Fis.
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3 mEfFsEI 3.7 2% T

[#| 3-4 Device configuration
i Device configuration lil&]

Dewice Operation

Il\ccess Mode: lExternal Flash Made ']I

l:lperationi lexFlash Eraze, Program - ]I

Erasze(in 4K #lignment) and program the external SFI flash

Malee =ure the config mode iz "0L117

Malke sure the config frequency in fs—file is less than 6OMhz ( *30Mhz
muzt zet FASTREAD N pin ).

Frogramming Options

IFile name; esktop/meu_testfgowin_empu_mlfimpl/proe/zowin_empu ml. f2 | . I

User Flash Initialization

External Flash Options

I]]evice: [#inbend H25GEAEY - |

IStart Address: 0::000000 |

| sawe || canca |

5¢ % Device configuration 5, Hifi Programmer T A4~
“Program/Configure” ( 0 ), FaEAE G SCHE

3.7 &E
Gowin_EMPU_M1 i ¥ itiE 5%

IPUG531, Gowin_EMPU_M1 {1t 22% T/l
SUG100, Gowin = JE#HA4H F &5

SUG101, Gowin & itZ1 K55

SUG502, Gowin Programmer J ' 455

IPUG534-1.6 10(11)



http://cdn.gowinsemi.com.cn/IPUG531.pdf
http://cdn.gowinsemi.com.cn/SUG100.pdf
http://cdn.gowinsemi.com.cn/SUG100-1.6_Gowin%E4%BA%91%E6%BA%90%E8%BD%AF%E4%BB%B6%E7%94%A8%E6%88%B7%E6%8C%87%E5%8D%97.pdf
http://cdn.gowinsemi.com.cn/SUG101.pdf
http://cdn.gowinsemi.com.cn/SUG101-1.6_Gowin%E8%AE%BE%E8%AE%A1%E7%BA%A6%E6%9D%9F%E6%8C%87%E5%8D%97.pdf
http://cdn.gowinsemi.com.cn/SUG502.pdf

4 ZHERHEEITE 4.1 BEPFRE T %

4 SE IR E

4.1 BT E

i GAO TELZ /1, ik Gowin_EMPU_M1 #1511

4.2 B A&
Gowin_EMPU_M1 ¢ Rl AF 4 A2 AR 7 72
® i LA AEL A
® H K
421 {FEZFER
i B Sl
Gowin_EMPU_M1 SCRF LU W0 077 B35 508 W, BT HD IR

® J-LINK{jE#
® U-LINK {5 E %%

BWiREO
Gowin_ EMPU_M1 ¥ DL Rk 0.

® JTAG
® Serial Wire

4.2.2 AR
5 FE R CURIER TR BT, $TENR B ATIRAS

4.3 &EFfif}

Gowin_EMPU_M1 ik /515, EZ% Fit:

® SUG114, Gowin fEZZ /M 465
® |PUG536, Gowin EMPU_M1 IDE ¥ ft%% Tt
® |PUG535, Gowin EMPU_ M1 & [1ifiZ% Tt
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http://cdn.gowinsemi.com.cn/SUG114.pdf
http://cdn.gowinsemi.com.cn/SUG114-1.7_Gowin%E5%9C%A8%E7%BA%BF%E9%80%BB%E8%BE%91%E5%88%86%E6%9E%90%E4%BB%AA%E7%94%A8%E6%88%B7%E6%8C%87%E5%8D%97.pdf
http://cdn.gowinsemi.com.cn/IPUG536.pdf
http://cdn.gowinsemi.com.cn/IPUG535.pdf
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