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® MCU B TF R e 1T SCREY R AN %5 CANL
Ethernet. SPI-Flash. RTC. TRNG. DualTimer. 12C.
SPI. SD-Card;

® MCU % #: /i 4k SPI-Flash F#iazh 7 =K.

2019/08/18

1.2

® MCU i fF¥ it 5 A g #8 B 1T SCFr Y B A 30 ik &
DDR3;
® BE X ITCM. DTCM Size #1 IDE [a] i,

2019/09/27

13

® MCU &t 58w S R/ % 4% SPI-Flash
. BRI S IR,

® MCU #BMFgmfE it KRNI & 12C —IRiES 2 7
. 5IhAE;

® 25 I MCU B gwFE it AHB2 ¥ 4% 1 fil APB2
7 42 1 i e 5 i) R

® BH A MCU #t4ife it 1 DDR3 Memory 45
5 )l

2019/12/06

14
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BB MCU 4 e+ GMD V1.0;
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1 B 1.1Gowin_EMPU_M1 ¥ %% & it

1 St

1.1 Gowin_EMPU_M1 3 #4&E&it

Gowin_EMPU_M1 #£t ARM Keil MDK #1 GOWIN MCU Designer #f4:
LA e S H 1T
Gowin_EMPU_M1\ref_design\MCU_RefDesign\Keil_RefDesign #/
GMD_RefDesign.

1.2 Gowin_ EMPU M1 &%t

Gowin_EMPU_M1 $ i 122 81t
Gowin_EMPU_M1\ref_design\FPGA_RefDesign\Debug_RefDesign #!
NoDebug_RefDesign

ZSHERHEFE LIS
® Cortex-M1 N%
® AHB-Lite #0 ¥ & AHB f1 APB 4% M

1.2.1 Cortex-M1

Pl DK-START-GW2A18 V2.0 Z*% i1t gowin_empu_m1 A,
Cortex-M1 CUiC & D pe i 0Nk 1-1 phios.

& 11 BEit Cortex-M1 HAEE

hietsis B &

AR TR 324

¥ RRE RS XFF

H A7 A% =X /N A =X

Ieikdn PRl

—— : g%f§§%4 ANKE SR 2 SIS
Wik D Y JTAG F1 Serial Wire 311

ITCM size RN 32KB

ITCM ¥4s1E fiife

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

IPUG534-1.4 1(11)




1 %W

1.2Gowin_EMPU_M1 f#{FZ% ¥t

Dyret = fic &
ITCM alias Lower alias
DTCM size 2RI\ 32KB

1.2.2 AHB-Lite

IPUG534-1.4

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

AHB-Lite EUiC & 7Nz ik 1-2 fios.
% 1-2 %1%t AHB-Lite SMEIEORE

AMAERE fic &
i AP UR A UARTO .
i m AP WOR A UARTL I
I8 Nt O GPIO Y
SE I #% TimerO Y
SEI 2% Timerl Y
% | 141 WatchDog X
SER I B RTC CRF
FLREHLECR A %% TRNG T
X SE I 4% DualTimer YR
PN A B L L2 12C Y FE
AT ANE R 1D 2k SPI Y
LB AHiEF SD-Card R
PAKM Ethernet T
AT AN NAF SPI-Flash RF

*:

B GW2A-18 HH A w IR, ATl DK-START-GW2A18 V2.0 2% ¥ it gowin_empu_m1

rHE A BEANT X % CAN. DDR3 Memory Al PSRAM.

2(11)




2Gowin_EMPU_M1 A+ 4mFEd it 2.1 AL

2Gowin_EMPU_M1 B mIR IRt

2.1 SREGIFE

® ARM Keil MDK (V5.24.2.0 VL FRAD
® GOWIN MCU Designer V1.0

2.2 FARHESE R

W4T I ARM Keil MDK, #3572 HLf Project %13 1 [) Open Project...,
SANZHE led, WA 2-1 Fios.

B 2-1 FASEEI led

File Edit Vi Project fFlash Debug Peripherals Tools SVCS Window Help
INS 48 & @ a e | ™ ™ R EE E | B cpuskRestore Ma®lale o s aEm R
‘e litie e | e e

e -]

Select Project File

OO*},»Iedr

|a v FEwE=

PROJECT »

o = < =t ESicl Fh

BT 1. Listings 2018/12/28 15:40 37
B =m iects 2019/1/716:01  Xfts=
S BEAENCR | 1] led.uvprojx | 2018/12/27 16:57  Fision5 Project 16 KB

@ E
(=i Subversion
B wa
= as
B s M
& EF

m

& EL
& s )

SEEN): led.uvprojx - IProject Files (*.uvprojx; *.uvg v]

=lEs

23ROM L E

Pl DK-START-GW2A18 V2.0 2% 141t gowin_empu_m1 K%, /4
4h SPI-Flash F#77:0, ROM afiihti% E A 0x400, ROM HEEE N

IPUG534-1.4 3(11)




2Gowin_EMPU_M1 84 4mfE it 2.4 ik

0x7C00, WK 2-2 7w

& 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, Wi 2-3 Fiiows

IPUG534-1.4 4(11)




2Gowin_EMPU_M1 844 8 ¥ it 2.5 F#

& 2-3 4miE

KA Diuser-bak\Users\root\Desktop\led\PROJECT\leduvprojx - pision 1w =« Al - ab e (o (5 |
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
(G @] s Bl | o | &R E ] @ o Haslale s alE
& B ] e H& &2 e D@
Project » B ] main.c Ml
=% Project: led P
& led

£l STARTUP
L1 startup_GOWIN_WI
25 SYSTEM
] system_GOWIN_MI
)l PERIPHERAL
2] GOWIN_MI_gpio.c
L1 GOWIN_M1_misc.c
1 GOWIN_ML_timer.c
L1 GOWIN_MI_uart.c
.1 GOWIN_MI_wdog.

m

14 /* Includes

15
] GOWIN_M!_can.c 16
] GOWIN_ML_dualtir 17
] GOWIN_MI_ethern 4
19
L] GOWIN_ML_i2c.c o0
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—-);
I 24 }
] GOWIN_ML_trng.c e
L] GOWIN_ML_ddr3.c 26 int main(void)
1 GOWIN_M1_spi_fla 27 Bt
] GOWIN_MI_psram 28 | SystemInic(};
. 29
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 2% ¥ 1t gowin_empu_m1 Jfl, f#H
Programmer T #; Gowin_EMPU_M1 — 3l BIN 314

7E Gowin YR B Fh sl 22 25 442 1 #T HF Programmer,  H.ifi
“Programmer > Edit > Configure Device ” 8¢ . 5= Configure Device“ " ”,
F1H+“Device configuration %G HE . “ Access Mode ” T $i7 41| R 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” 1 Device HR¥EH % Flash it A 2R A% %,
“Start Address” # & & 0x400000, ¥ “Save”, i 2-4 Fiizw.

IPUG534-1.4 5(11)




2Gowin_EMPU_M1 844 8 ¥ it 2.6 ZE T

[&] 2-4 Device configuration

Wi Device configuration R

Device Operation

IAccess Mode: [External Flazh Mode '] I

IUperationZ lexFlash C Bin Erase, Program "I I
exFlash C Bin Erase (with 4K Aligoment]), Program
External Flash Options

[oters finbond %25954 -]

| Start Address: 0000000 |
Fif/MCU Input Optiens

IFirmware,fBinary File: r-bak/Users/rost/Desktop/led/FROJECT/1ed bin |... I

Save ] [ Cancel l

5% Device configuration j5, .17 Programmer . HA4%
Program/Configure“ =+ 7, 52 Gowin_EMPU_M1 — il BIN X4 R 4.

2.6 EEFif

Gowin_EMPU_M1 B H-9mfE Bt LGS %

IPUG533, Gowin_EMPU_M1 %44 4% 5 %% T /it
IPUG536, Gowin_EMPU_M1 IDE #f:%% T it
IPUG532, Gowin_EMPU_M1 F#:Z% T /it
IPUG535, Gowin_EMPU_M1 # RS2 T/t
SUG502, Gowin Programmer i /455
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3Gowin_EMPU_M1 fiff it 3.1 fE I

3 Gowin  EMPU M1 #{1%3t

3.1 BHHEE

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

3.2 RHIEE

Gowin_V1.9.3.01 Beta

3.3 FANEHSEEIT

WAATIF Gowin =IEH AT, LB “File > Open >
gowin_empu_m1”, 41/ 3-1 ffizx. Bi#HITIF IP Core Generator, R4/ K
T E P74 Gowin, EMPU_ M1 f#f¥#¢it

3-1 B\ Gowin EMPU M1 B#-£%&3t

W GOWIN FPGA Designer - [Start Page]
Edit Tools Window Help
B = S &
e openFile x|
Look in: [Efhomeﬂiukai;‘gowin_empu_ml 3] ‘ f‘) f L @
@ Computer impl = 7
— Ppen Example Project...

@ liukai B3 src

| . gowin_empu_ml.gprj |

| gowin_empu_m1.gprj.user

s

ng Constraints Editor

File name: gowin_empu_ml.gprj | gpen |
Files of type: | All Files (*) S ] egancel

W22 it TR EZCF R 3-1 s,

IPUG534-1.4 7(11)




3Gowin_EMPU_M1 f# it 3.4 4555

= 31 BHSE iR

A Hiik

gowin_empu_m1.v Gowin_EMPU_M1 fifi {5t
gowin_empu_m1_template.v Gowin_EMPU_MZ1 S LA ' it
gowin_empu_m1.cst LY EL PSP

iz47434 T H. Synplify_Pro 5k GowinSynthesis, % &2 2% Wit il &
XAE, Wk 3-2 Fioss
32 LRASEF QI

DEEE L Hoe&

Process ®

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

1

2 Fmodule Gowin_EMPU_M1 (
/*AUTOARG*/

// Outputs

| Design summary 3
4
7 FloorPlanner 5 |  LOCKUP,
6
7
8

=[5 User Constraints

HALTED, GPIO,
33 3, //trstn

13 4, //NC

Synthesis Report 9 33’5, //tdi
Netlist File 4 J36,  //NC
11 13 7, //tms | swdio
E- 88 Place & Route 12 338, //extFlash sspi2 sio3/holdn
Place & Route Report 13 339, //tck | swelk
Timing Analysis Report 14 33710, //extFlash_spi2 mosi/siol
) 15 3311, //NC
Ports & Fins Report 16 1312, //extFlas‘h spi2 sclk
Power Analysis Report 17 J3_13, //tdo | swo
1 Program Device 18 13714, //extFlash spi2 miso/siod
19 33115, //srstn|
20 337 //extFlash spi2 cs
21 13717, //NC
22 J3 18, //extFlash sspi2 sio2/wPn
23

24 | // Inputs
25 | HCLK ,hwRstn
26 )i

31 inout J3.3; //trstn
13 NC
(I I

Design | Process v Start Page b3 ‘ 5] Design Summary X 2 gowin_empu_mLl.v 3¢ | | CortexM1DbglintegrationWrapper.v 3¢

Output

ot been specified. Pleas useioff attribute.
nt File (

ing default value of 1pF

vendor place and route report.

SRS R, BT R4 T A Place & Route, A7 JmAn & =4 A5 ik
gm FE B AR A g RS R S, il 3-3 B

IPUG534-1.4 8(11)




3Gowin_EMPU_M1 f# it 3.6 F#k

& 3-3 ek

# 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) =

1217 Gowin =AM H R % T Programmer, 58 BRSSO T .
i “Programmer > Edit > Configure Device” B¢ T.H4* Configure
Device “ 7, #TFF “Device configuration” *iEHE. “Access Mode” F
$i7 41| h ik B External Flash Mode”,“ Operation” T $i 51 3% 1% #“ exFlash
Erase, Program”, “Programming Options” 15 N\ 7 T 3 KIS H SC 1,
“External Flash Options” ' Device 1Rk Flash its Jrik$%, “Start
Address” i£# 0x000000, Hif; “Save”, il 3-4 fiiw.
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3Gowin_EMPU_M1 f# it

3.7 ZEF

[ 34 Configure Device
W Device configuration @Iﬂ—hj

Device Operation

IAccess Node: [External Flash Mode V]I

IUperation: ’exFlash Eraze, Frogram V]I

Eraze(with 4K Aligoment) and program the external SFI flash.

Make sure the config mode iz “011°

Make sure the confiz frequency in f5-file is less than B0Mhz [ >30Mhz
must set FASTREAD W pin ).

Programming Options

I File name: rs/root/Desktop/zowin_empu_ml/impl/prof zowin_empu_ml. f= E] I

User Flash Initialization

External Flash Options

I Device: [#inbond H25084 v]l

| Start Address: 0x000000 |

| sawe || camca |

5% Device configuration j5, .17 Programmer 1. H.4%

Program/Configure “ =0 7, SEHLIR R #.

3.7 &EFM

IPUG534-1.4

Gowin_EMPU_M1 fff4 % i1iE 2% .

SUG100, Gowin Z=JR%E4:H P fers
SUG101, Gowin #ilZ1kisr
SUG502, Gowin Programmer i /455

IPUG531, Gowin_EMPU_M1 {1+ Tt
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4 BT 4.1Gowin_EMPU_M1 T 77 v

4%%1&*‘»‘!‘*1}%%75 7

4.1 Gowin_ EMPU M1 BH#iEiR 5%
] GAO 7E£Z 3 Hr iR Gowin EMPU_M1 FPGA {4 %1t .

4.2 Gowin_EMPU_M1 ¥iEiR 5 3%
Y FEEFR Gowin, EMPU_ M1 44 g F2 1l 77 1
o (iEIRR
o HF 1R
4.2.1 FEFFIX
fHEEAR
Gowin_EMPU_M1 SCRFLLS M7 LA 0 W i, 3EAT B0 T

® JLINK i E 2%
® ULINK i E. 2%

wilEO
Gowin_EMPU_M1 Y #: A N il O
® JTAG
® Serial Wire
4.2.2 OB
ik FHY R R ER 1B 4T B s AT IR
4.3 SEFf

Gowin_EMPU_M1 ik 515 % Tt

® SUGI114, Gowin fEZ& M H e
® |PUG536, Gowin_ EMPU_M1 IDE #4:%% T it
® |PUG535, Gowin EMPU_M1 & HiEiX &% Tt
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