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SD-Card;
® MCU £ #:/74 SPI-Flash F# Bz /.
® MCU B S8 A AR T SC T e i % 4% DDR3;
2019/08/18 1.2 ® BECH ITCM. DTCM Size #1 IDE |1 3.
® MCU &1 5 8 fE B it SCRF /NI 4 SPI-Flash i
5T RE
® MCU BMgafE it SCRIIMIB W % 12C —IRIESEZ 7. 5
fEs
2019009727 113 | o i3 bt MCU BlH4 R T AHB2 935 TR APB2
B2 O b hk B B i)
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1 B 1.1 Gowin_EMPU_M1 ¥/t % it

1 SEWI

1.1 Gowin_ EMPU M1 #%#&Eiit
Gowin_EMPU_M1 £t ARM Keil MDK F1 GOWIN MCU Designer &4
R RIESH T, @SSR N 2 kT

® Gowin_EMPU_M1\ref_design\MCU_RefDesign\Keil_RefDesign
® GMD_RefDesign

1.2 Gowin_ EMPU M1 E4&%&1t

Gowin_EMPU_M1 it fF 253t , 8l BRI T~ 24 it
Gowin_EMPU_M1\ref _design\FPGA_RefDesign\Debug_RefDesign #
NoDebug_RefDesign

ZSHE R ARG LI
® Cortex-M1 N
® AHB-Lite # 1 & ¥ & AHB 1 APB #hik 2

1.2.1 Cortex-M1

Pl DK-START-GW2A18 V2.0 2% ¥ 1t gowin_empu_m1 A,
Cortex-M1 CUiC B DR =0anR 1-1 Fros.

= 1-1 E1% 3 Cortex-M1 EREE

IhReREt it B

AR TR 324

¥ REER R XFF

A7 Gt =X /N A 2

Peikes PR

. : ;E%E?&%Ll AW R 2 AN SR A
WA L ¥ JTAG 1 Serial Wire #2211

ITCM size BRI\ 32KB

ITCM #I4&1{E fige

ITCM 45 1E %1% Fr 4k SPI-Flash F#/77%:: bootload #4% gowin_empu_m1\boot

IPUG534-1.5 1(11)



http://cdn.gowinsemi.com.cn/Gowin_EMPU_M1_V1.4.zip
http://cdn.gowinsemi.com.cn/Gowin_EMPU_M1_V1.4.zip

1 %W

1.2 Gowin_EMPU_M1 ffff 2%t

Digesiz fic &
ITCM alias Lower alias
DTCM size R\ 32KB

1.2.2 AHB-Lite

IPUG534-1.5

PL DK-START-GW2A18 V2.0 %1t gowin_empu_m1 A,

AHB-Lite EUiC & 7Nz Nk 1-2 fis.
% 1-2 £E1%3t AHB-Lite IMZIEORE

AMAERE fic &
i AU UARTO .
i R P WOR A UARTL Y
I8 A Nt O GPIO Y
SEI 3% TimerO T
SEI 2% Timerl Y
% |14 WatchDog X
SER IR RTC CRF
FLREHLECR A 4% TRNG T
X SE I 4% DualTimer YR
PN A B L B2 12C R
AT ANE R I 28 SPI Y
LB A F SD-Card Y
PLKM Ethernet T
AT AN N AF SPI-Flash XRF

.
=E:

2 GW2A-18 %2 B R, BTl DK-START-GW2A18 V2.0 2% #if gowin_empu_m1

HHVE A BEANIT X % CAN. DDR3 Memory Al PSRAM.

2(11)




2 Gowin_EMPU_M1 B 4-4wFe it 2.1 A

2 Gowin_EMPU_M1 ¥ & 4miziit

2.1 SREGIFE

® ARM Keil MDK V5.24.2.0 } UL FRRA
® GOWIN MCU Designer V1.0 X Ll _E g4

22 SANRESEFIT

X EFT I ARM Keil MDK, #&#2 %42 “Project > Open Project...”, &
ANZHZWI led, W 2-1 Fis.

B 21 SASER led

NE 4@ 8@ a o | ™ ® B R == e M| @ crusrRestore Ao ale y ﬁ|@| Kl-
iclitie|®| B e
Project = @

Select Project File

O\ )-[1» led » PROJECT »
|n v FEwE = O @
Sy = : BHEE == Foh

BT 1. Listings 2018/12/28 1540  Szfs=
| i 2019/1/7 16:01 bt =3
L EEEnaE | ] led.uvprojx I 2018/12/27 16:57  Wision5 Project 16 KBI

RE
=)l Subversion
B
CES
B o I
& =5

1
& memE )

STEEN): led.uvprojx - [Projed Files (*.uvprojx; *.uvg V]

EEs

23 ROM L&

Pl DK-START-GW2A18 V2.0 2% 141t gowin_empu_m1 Rfl, /4
4h SPI-Flash T#77:0, ROM it & N “0x400”, ROM ZEXE N

IPUG534-1.5 3(11)




2 Gowin_EMPU_M1 ¥ {4 fs B it 2.4 %%

“Ox7C007, WKl 2-2 ffi7n.

& 2-2 ROM &t fns S
KA Option: for Target boot - T
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 Memory Areas — ReadWrite 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

2] BIN 30, Wil 2-3 Fiiss

IPUG534-1.5 4(11)




2 Gowin_EMPU_M1 ¥/Egmfe it 2.5 F#

B 2-3 4miE

KA Diuser-bak\Users\root\Desktop\led\PROJECT\leduvprojx - pision 1w =« Al - ab e [E=RRal )
File Edit View Projec Flash Debug Peripherals Tools SVCS Window Help

=] B \ | ® | == | ® sroo Ha#l@le o & &|[F]) A
e ] W e EEIE -

Project » B ] main.c Ml
=% Project: led 10/* P
583 led B[ ek ke ok ek e e e ek e e ok e e e e B e e e B ok ek e ek

=5 STARTUP : o _ . . S
1) startup_ GOWIN_MI : 2019 Gowin Semiconductor Technology Co.,Ltd.
£l SYSTEM 6 1
1 system_GOWIN_WI 7 ed Development Team 3
£l PERIPHERAL &
2] GOWIN_MI_gpio.c 12 .
L1 GOWIN_M1_misc.c DT | R R L
1 GOWIN_ML_timer.c 1z
] GOWIN M _uart.c 13 -
L] GOWIN_MI_wdog, i: /7 dncludes
L] GOWIN_M1_can.c 16 # de "GOWIN_M1.h"
] GOWIN_ML_dualtir 17
] GOWIN_MI_ethern i
L] GOWIN_ML_i2c.c ;lg
L] GOWIN M1 rte.c 21 void Delay(_ IO uint32_t nCount)//25M 1s = £333000
] GOWIN_MI_sdcard 22 F¢
1] GOWIN_M1_spi.c 23 for(: nCount != 0; nCount—-);
_1 GOWIN_MI tmg.c 2: T
1] GOWIN_MI_ddr3.c 26  int main(void)
1 GOWIN_M1_spi_fla 27 Bt
1 GOWIN_ML_psram z: SystemInit();
B User 30 GPIOO->OUTENSET = Oxffffffff;
] GOWIN_MI_it.c 31 while (1)
L1 main.c 32 1
33 #ifdef TRENZ_ BORRD
34 //trenz
35 GPICO->DATAOUT = Ox01;
4| | | 36 Delay (83330007 ; L
Eer. |@so... | (3ru. [O4Te.. | || <[ i v
Build Output 183
compiling main.c... =

linking. ..
Program Size: Code=464 RO-data=224 RW-data=4 7I-data=4180

FromELF: creating hex file...

After Build - User command #1: C:\Keil vS\ARM\ARMCC\bin\fremelf.exe --bin -o led.bin .\Objects\led.axf
" .\Objects\led.axf" - @ Errer(s), @ Warning(s).

Build Time Elapsed: @@:0@:12

4 [m]

For Help, press F1 J-LINK / J-TRACE Cortex L

2.5 T#;

Pl DK-START-GW2A18 V2.0 Z%# 11 gowin_empu_m1 Jfl, f#H
Programmer T #; Gowin_EMPU_M1 — 3l BIN 314

7E Gowin YR B Fh sl 22 25 4 42 1 #T HF Programmer,  H.if;
“Programmer > Edit > Configure Device” 8¢ T. E.#* Configure Device“"* ”,
FT 71 Device configuration "%} iEHE . “ Access Mode ” T 751 & 1% £ “ External
Flash Mode”, “Operation” T 4 %1% 1% “ exFlash C Bin Erase, Program”,
“Firmware/Binary File” #153 \ 72 N1 Gowin_EMPU_M1 —iifi| BIN
A%, “External Flash Options” ' “Device” fR¥EH L Flash &5 F 248 1%
¥, 1t Winbond W25Q64BV. “Start Address” #% & N “0x400000”, Hiif;
“Save”, Kl 2-4 s

IPUG534-1.5 5(11)




2 Gowin_EMPU_M1 ¥/Egmfe it

2.6 ZF%Fi

IPUG534-1.5

[&] 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 Erazelin 4EF Alizmment), Frogram
External Flash Optiens

| Device: Hinbond 250645V -] ]

| 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 J&, . Programmer 1. H A%
Program/Configure“ =& 7, 52 Gowin_EMPU_M1 — il BIN 344 R 4.

2.6 &EFif

Gowin_EMPU_M1 B H-9mfE Bt TiEE S5

IPUG533, Gowin_EMPU_M1 ¥ {44 f£ % % T it
IPUG536, Gowin_EMPU_M1 IDE #f:%% T it
IPUG532, Gowin_EMPU_M1 F#:Z% T fiit
IPUG535, Gowin_ EMPU_M1 & iR 2% F M
SUG502, Gowin Programmer i /455

6(11)



http://cdn.gowinsemi.com.cn/IPUG533-1.4_Gowin_EMPU_M1软件编程参考手册.pdf
http://cdn.gowinsemi.com.cn/IPUG536-1.4_Gowin_EMPU_M1_IDE软件参考手册.pdf
http://cdn.gowinsemi.com.cn/IPUG532-1.4_Gowin_EMPU_M1下载参考手册.pdf
http://cdn.gowinsemi.com.cn/IPUG535-1.4_Gowin_EMPU_M1串口调试参考手册.pdf
http://cdn.gowinsemi.com.cn/SUG502-1.3_Gowin_Programmer用户指南.pdf

3 Gowin_EMPU_M1 Ff {1t 3.1 fE IR

3 Gowin  EMPU M1 #{1%3t

3.1 BHHEE

DK-START-GW2A18 V2.0: GW2A-LV18PG256C8/17

3.2 RHIEE

Gowin_V1.9.5 Beta }% A _EfiiA

3.3 SANEHESE T

MAATIF Gowin =AY, LB A “File > Open >
gowin_empu_m1”, W1k 3-1 Ji7x. 2 417T IP Core Generator, #4575k
T E P74 Gowin, EMPU_ M1 fE-#it

& 3-1 &\ Gowin EMPU M1 B#&E1%it

W GOWIN FPGA Designer - [Start Page]
Edit Tools Window Help
& S &
Recent Projg Open File -
Look in: [Efhcmeﬂiukai;‘gowin_empu_ml ¢] « ﬁ) f L E
Computer impl o _
e Dpen Example Project...

@ liukai Bl src

| gowin_empu_ml.gprj |

| gowin_empu_m1.gprj.user

s

ng Constraints Editor

File name: gowin_empu_ml.gprj | @gpen |
Files of type: [AH Files (*) 2 ] °§ance|

Wi 225 vt TR B E S ISR 3-1 o
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3 Gowin_EMPU_M1 Tt

& 3-1 BHFSE RS

SCAE

ik

gowin_empu_m1.v

Gowin_EMPU_M1 i}t

gowin_empu_m1_template.v

Gowin_EMPU_M1 Sl {L AT it

gowin_empu_m1l.cst

PIELIHR

iz47454 T E Synplify_Pro 5 GowinSynthesis, %4 2% &4 M %
A, 3-2 Fios o

32 ZAEE R

GOWIN FPGA Designer - [fhome/liukai/gowin_empu_ml/src/gowin_empu_ml.v]

2 Fle Edit Project Tools Window Help
B H & M
Process ®
| Design summary 3
=[5 User Constraints a
i FloorPlanner 3
6
7
8
Synthesis Report 9
Netlist File 4
. 11
= £ Place & Route 12
Place & Route Report 13
Timing Analysis Report 14
Ports & Pins Report 12
Power Analysis Report 17
B Program Device 18
19
20
21
22
23
24
25
26
27
28
29
30
31
>

1
2 Fmodule Gowin_EMPU_M1 (

/*AUTOARG*/

// Outputs

LOCKUP,

HALTED, GPIO,

33 3, //trstn
//NC
//tdi
J/NC
//tms | swdio
//extFlash sspi2 sio3/holdn
/itek | swel
//extFlash spi2 mosi/siol
7/NC I
//extFlash_spi2 sclk
J/tdo | swo
//extFlash spi2 miso/siod
//srstr|
//extFlash spi2 cs
//NC
J3 18, //extFlash sspi2 sio2/wPn
// Inputs

HCLK , hwRstn
)i

Design | _Process d

gowin_empu_mLv 3¢ | L/ CortexM1DbgintegrationWrapperv 3%

Output

MT320 |Th
MT322 |Clc

3.5 mRThk

he FPGA vendor place and route report.
ock.

IPUG534-1.5

SRS G, BT R T A Place & Route, 52 iAT & An £k 7= A4 fiff
BT S, Wk 3-3 B
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3 Gowin_EMPU_M1 f#ifE# it 3.6 M

& 3-3 Efhtk

# File Edit Project Tools Window Help

DEHE s &

Process ®

GOWIN FPGA Designer - [Jhome/liukai/gowin_empu_m1l/src/gowin_empu_m1.v]

1
2 EImodule Gowin EMPU M1 (

'l Design summary /*AUTOARG*/

=-[7% User Constraints // Outputs

LOCKUP,

=
4
4| FloorPlanner 5
6 HALTED, GPIO,
7
8
9

% Timing Consts ts Edit
iming Constraints Editor 33 3 Jtrstn

= synthesize (Synplify Pro) 13 4, //NC

Synthesis Report J3.5, //tdi
Netlist File 10 J3.6, //NC )
= 1| 11 137, //tms | swdio
& @Place & Route 12 J3 8, //extFlash sspi2 sio3/holdn
Place & Route Report 13 339, //tck | swclk
Timing Analysis Report 14 J3_1e, //extFlaTh_spiz_mosi/siol
. 15 J3_11, J//NC
Forts & Pins Report 16 J3712, //extFlash spi2 sclk
Power Analysis Report 17 1313, //tdo | swo
Tt Program Device 18 J3 14, //extFlash_spi2 miso/sio@
19 J3_15, //srstn
20 J3 16, //extFlash spi2 cs
21 J3_ 17, J//NC
22 J3_18, //extFlash sspi2 sio2/wPn

24 | // Inputs
25 | HCLK ,hwRstn

26 IH
2
F b b
29 // Port declaration
30 /-
31 inout J3 3 //trstn
2 inout 13 4- NC
(Lol
Design | Process L gowin_empu_m1.v b4
Output
Info (FS0002) : Bitstream generation completed.
(PWOOOL) = pleted.
(CMOODB) : G _empu_ml.pewer.html' file completed.
(CMO008) = tml' file completed.
(CMo008) ' file complet
(CMoo0e) = 1" file completed.
(CMO008) = file completed.
(CMO0D1) =

iz4T Gowin =R T H. Programmer, 52 BRI SO R %
iy “Programmer > Edit > Configure Device” & T.HA4% Configure
Device “ 7 , #TFF “Device configuration” *iEHE. “Access Mode” F
$i7 41| h ik £ External Flash Mode”,“ Operation” T $i 51 3% 1% #“ exFlash
Erase, Program”, “Programming Options” 15 N7 T 3 KIS H SC 1,
“External Flash Options” ' Device R4tk 2 Flash its 7 i+, W Winbond
W25Q64BV. “Start Address” % “0x000000”, H.ii “Save”, #1l 3-4
FoR o

IPUG534-1.5 9(11)




3 Gowin_EMPU_M1 f#ifE# it 3.7 2% FM

[ 34 Configure Device
i Device configuration m

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 "0117.

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

Frogramming Options

IFile name; esktop/meu_testfgowin_empu_mlfimpl/proe/zowin_empu ml. f5 | . I

User Flash Initialization

External Flash Options

I]]evice: [#inbond H25GEAEYV - |

IStart Address: 0::000000 |

| swe || canca |

5¢ /% Device configuration 5, i Programmer T. 25
Program/Configure “ 0 7, SERALIR N

3.7 8 F M

Gowin_EMPU_M1 T} ¥ itiE 5%

IPUG531, Gowin_EMPU_M1 fii{4 ¥ i+2% Fiit
SUG100, Gowin = E#A4H F a5

SUG101, Gowin ¥itZKT5E

SUG502, Gowin Programmer i 4555

IPUG534-1.5 10(11)



http://cdn.gowinsemi.com.cn/IPUG531-1.4_Gowin_EMPU_M1硬件设计参考手册.pdf
http://cdn.gowinsemi.com.cn/SUG100-2.1_Gowin云源软件用户指南.pdf
http://cdn.gowinsemi.com.cn/SUG100-1.6_Gowin云源软件用户指南.pdf
http://cdn.gowinsemi.com.cn/SUG101-1.8_Gowin设计约束指南.pdf
http://cdn.gowinsemi.com.cn/SUG101-1.6_Gowin设计约束指南.pdf
http://cdn.gowinsemi.com.cn/SUG502-1.1_GowinProgrammer用户指南.pdf

4 SRR T 4.1 Gowin_EMPU_M1 F# {87 72

4 SRR A

4.1 Gowin_ EMPU M1 BH#iEiR 5%
] GAO 7EZ2 3 M iR Gowin EMPU_M1 FPGA {4 %1t .

4.2 Gowin_EMPU_M1 ¥ i8R 5 3%
Y FEEFIR Gowin, EMPU_ M1 B4 g F2 1 77 1
o (iR
o HF 1R
4.2.1 FEFFIX
fHEEAR
Gowin_EMPU_M1 SCHFLAT A7 B 38 BOE Wr il 1E47 5P I

® JLINK {iE 2%
® ULINK i E. 2%

WEREO
Gowin_EMPU_M1 ¥ PA Nz
® JTAG
® Serial Wire
4.2.2 H 07K
8 A AT ER R B F 4T Ep ey 2 AT IRES
4.3 SEF

Gowin_EMPU_M1 ik 515 % Fiit:

® SUGI114, Gowin fEZ&Z T H e
® |PUG536, Gowin_EMPU_M1 IDE #14:%% T it
® |PUG535, Gowin EMPU_M1 & X &% Tt

IPUG534-1.5 11(11)



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/SUG114-1.7_Gowin在线逻辑分析仪用户指南.pdf
http://cdn.gowinsemi.com.cn/IPUG536-1.4_Gowin_EMPU_M1_IDE软件参考手册.pdf
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