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1 BEW 1.1 BEwESE T

1 St

1.1 Rt wmizSeE %t

Gowin_EMPU_M3 #2{ft ARM Keil MDK (V5.24 & DL _E R A FT GOWIN
MCU Designer (V1.0 & UL ERA) BARSER B mES % i, @ids
PR N %%t

® Gowin_EMPU_M3\ref_design\MCU_RefDesign\Keil_RefDesign
® Gowin_EMPU_M3\ref _design\MCU_RefDesign\GMD_RefDesign

>
1.2 EHE&ERIT
Gowin_EMPU_M3 i+ 253t , 8l BRI T~ 2% it
Gowin_EMPU_M3\ref_design\FPGA_RefDesign

IPUG921-1.0 1(9)




2 WS EET 2.1 B IR

2 W5t

2.1 EHE

DK-START-GW2A55 V1.3: GW2A-LV55PG484C8/17

2.2 IR
Gowin_V1.9.5.01 Beta LA FhAs
2.3 FNEHSZ G
PURAETF K T B A R

WAATIF Gowin =R A, HEPEEHAL “File > Open >
gowin_empu_m3”, SAMEHSE I, WK 2-1 fis.

IPUG921-1.0 2(9)




2 WESH it

2.3 S NS H ¥

& 2-1 SANEHESEEIT

? Open Project X

Look in: ‘ 5 /nome/liukai/gowin_empu_m3

e 4 E[EE

= Computer boot

liukai impl

src

| gowin_empu_m3.gprj
File name:

25 open

Files of type: \ GOWIN FPGA Designer Project File (*.gprj)

=5 |° gancel_\

WS E, R 2-1 fix.

R 21 EHSERITEHE

B g

User Interrupts Enable

MPU Enable

WIC Enable

Bit-banding Enable

IRQ Priority Level Width 3

WIC Lines 3

Debug Level Full debug plus DWT

Trace Level Standard trace. ITM and DTM, No ETM

Debug Interface

JTAG and serial wire

Instruction Memory Size 64KB

Data Memory Size 64KB

GPIO Enable
SPI-Flash Enable
AHB2 Extension Enable
UARTO Enable
UART1 Enable
TimerO Enable
Timerl Enable
WatchDog Enable
I2C Master Enable
SPI Master Enable
APB2 Extension Enable

IPUG921-1.0
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2 WZHE it

24 56

BTG L

H

7N

Kl 2-2 Fi7R .
& 22 ZREEHFSERIT

GOWIN FPGA Designer

# File Edit Project Tools Window
=
Process B®
1| Design Summary
= [ User Constraints °
|| FloorPlanner o
& Timing C Editor.

- @ synthesize

B synthesis Report
Netlist File

= Place & Route
Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report
1 Program Device

[/home/li

Help

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

Detail Timing Paths Informations

Synplify Pro 8¢ GowinSynthesis,

Report Title

Design File

GowinSynthesis Constraints File

GowinSynthesis Verision

Created Time

Synthesis Messages

GowinSynthesis Report

/home/liukai/gowin_empu_m3/src/ahb_multiple.v
Jhome/liukai/gowin_empu_m3/src/apb_multiple.v
Jhome/liukai/gowin_empu_m3/src/apb2_decoder.v
/home/liukai/gowin_empu_m3/src/gowin_empu_m3_template.v
Jhome/liukai/gowin_empu_ms3/src/gowin_rpliigowin_rpl
/home/liukai/gowin_empu_m3/src/gowin_empu_m3/gowin_empu_m3.v

GowinSynthesis V1.9.xBeta

Tue Mar 31 10:41:20 2020

LREEE S wt, W

Legal Announcement Copyright (C)2014-2020 Gowin Semiconductor Corporation. ALL rights reserved.
. Message eg; pyright (C) P of
o Summary
Design Settings
Top Level Module: Gowin_EMPU_M3_template
Part Number: GW2A-LV55PG484C8/17
(4 I = DN
Design | Process | Hierarchy . StartPage 3¢ | Design Summary ' IP Core Generator 3¢ \ ./ gowin_empu_m3.vg ./ gowin_empu_m3_syn.rpt.html 3¢
At

25 fEhLk
SRS G, BT R T A Place & Route, SEfiAnfmAisk, 7=4
BEAR TS S, WK 2-3 B .

& 2-3 EHHLk

“ File Edit Project Tools Window
]
Process
1! Design summary
= [ User Constraints °
- FloorPlanner o

# Timing Constraints Editor
= @ Synthesize

Synthesis Report

Netlist File
= 2 Place & Route

- B Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report

T Program Device

Help

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

Placer:
Starting Placer:
Placement Phase O ...

Placement Phase 1 ...

PnR Messages

Gowin PnR Report

_empu_m3, _empu_m3.vg

in_empu_m3/src/gowin_empu_m3.cst
V1.9.xBeta

GW2A-LV55PGA84CE/IT

Tue Mar 31 11:21:23 2020

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

PnR Details

REAL time: 64.84 secs

REAL time: 7.16 secs

(o

Design | Process | Hierarchy | v

Start Page b-4 Design summary  {

"% IP Core Generator 3{

. gowin_empu_m3.vg 3 ./ gowin_empu_m3.rpt.html 3¢

2.6 T

21T Gowin =R T #Ek 4 Programmer, 5€ RS 3 SCHE R R o

i Programmer 32 #.£2“ Edit > Configure Device "8, T. H. £ Configure
Device “ i 7, #TFF Device configuration.

IPUG921-1.0 4(9)




2 WZHE it

2.7 BT

Access Mode THi%13&, &E# “External Flash Mode” &,

Operation FH7%13%, %FF “exFlash Erase, Program” &,

Programming Options > File name &3, S5\ 7% F#H AR 4.

External Flash Options > Device i1, R4 T AR E Flash it 1
(= I R AR Winbond W25Q64BV) .

® External Flash Options > Start Address #£77, fic &4 “0x000000 ",

e il “Save”, W 2-4 Fiis.

& 2-4 T#
¥ Device configuration L9 S|
Device Operation
IAccess Mode: {External Flash Mode '1 I
I Operation: lexFlash Erase, Frogram VJ I

Erase(in 4K Alignment) and program the external SPI flash.

Make sure the config mode is 0117,

Make sure the config frequency in fs—file is less than 60Mhz ( >30Mhz
must set FASTREAD_N pin ).

Programming Options

File name: D:/user-bak/Users/root/Desktop/gowin_empu_m3. f= G

User Flash Initialization

External Flash Options

e [#inbond K25Q64BY =1

Start Address: 0x0ED000
| |

| Save || Cemcel |

5% Device configuration j&5, ®#.i7 Programmer . HA4%
Program/Configure “ =0 7, S HSiR T %K.

2.7 SEFM

IPUG921-1.0

Gowin_EMPU_M3 {11, 155%:

IPUG923, Gowin_EMPU_M3 i {15 i+% % T 1it
SUG100, Gowin =JE#AEH 467

SUG101, Gowin WitZIHKiEr

SUG502, Gowin Programmer F 45 55

5(9)



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

3 Bftrmie Bt 3.1 B

3 RtmiESE it

3.1 RHIEE

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

3.2 SABHEEEEIT
LA & L B AL S W1t il

MFiFTH ARM Keil MDK, iEFSHF2 “Project > Open Project...”, F
NP w2 s %%, Wk 3-1 i,

B 3-1 SANRHEIESERIT

AA pvision
File Edit Viey Project |Flash Debug Peripherals Tools SVCS Window Help
NE d @ b ,,‘_,‘ | ‘ LW EEE //'l (@ AHB2PERIPH_BASE | ,-,] ;'{l || Y
o N b 1 e | ‘“*“| & ‘ )
Project 2 @ o

-
2 ER -d=E] =3 F

RS -3 I, Listings 2020/3/26 18:10 =

W sE Objects 2020/3/3118:38  zise

IR ia v 1 olva =] | & peripherals_app.uvprojx 2020/3/20 16:12 Fision5 Project 18 KB}

A
=il Subversion
B wm
= Bs
Eh-c
& =EF

o E
& Rt ©)

S4E(N): peripherals_app.uvprojx v [ijm Files (*.uvprojx; *.uvg ']

ESInEN

3.3 YmiE

W THEASGR A <7, i mie s g it, A

IPUG921-1.0 6(9)




3 BitmiESH kit

3.4 F#

Gowin_EMPU_M3 ikl BIN s2fF, @ild 3-2 Fizs.

& 3-2 fRiF

K Di\user-bak\Users\root\Desktop\m3\peripherals_app\PROJECT\peripherals_app.uvprojx - pVision —— - o o5 S
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
S d@| @l | | @ | &= = /15| @ anszperie_sase Ha® ale @ﬁ‘]’\
& [E 8 2 (| $8| peripherals_app H&| & & V&
Project LA =] ] mainc | ] app_configh | ] app.ifc ] appc ] apph ] GOWIN_M3.h v X
= ‘% Project: peripherals_app 4| ,
-1 45 peripherals_app
@3 CORE
= 5 STARTUP
[ startup_GOWIN_M3.s
= & SYSTEM
@ ] system_GOWIN_M3.c
@ 3 PERIPHERALS
=5 APP
=] app.c
] apph w2
[) app_configh 4|
] core.cm3.h |
] ctypeh by 17 int main(void) |
[ GOWIN_M3.h 18 (¢ |
19 SystemInit(); //
L) GOWIN_M3_confh 20 UartInit (1152
] GOWIN_M3_ddr3.h 21
] GOWIN_M3_etherneth 22 prints ("
] GOWIN_M3_gpio.h ;3]
1 GowIN_M3_i2ch o
] GOWIN_M3_ith 26
1 GOwIN_M3_misch 27
_1 GOWIN_M3_rtc.h 28 app_call if()://ca applica interface
A coum e i . =l 22 -
& Project [@Books | {3} Functions | [, Template. »
Build Output 2
compiling retarget.c... -
linking...
Program Size: Code=1924 RO-data=552 RW-data=8 ZI-data=4096
FromELF: creating hex file...
After Build - User command #1: C:\Keil vS\ARM\ARMCC\bin\fromelf.exe --bin -0 app.bin .\Objects\peripherals_app.axf
".\Objects\peripherals_app.axf” - @ Error(s), @ Warning(s).
Build Time Elapsed: ©@:80:14 ~
J-LINK / J-TRACE Cortex L15 G20

3.4 T&

IPUG921-1.0

e Gowin_EMPU_M3 B w9k )a, 1HH Gowin A
Programmer F#H HgwfE 11 BIN 3L

B Gowin z VA H B A 22 25 B 42 T #1803k F Programmer, H.
o Programmer 32 F.42“ Edit > Configure Device "5 T. H.#* Configure Device
“47, FTHF Device configuration.

® Access Mode THi%l%K, %k “External Flash Mode” &5,

® Operation T %3, #EF exFlash C Bin Erase, Program”i& 1 ,

® FW/MCU Input Options > Firmware/Binary File i£3, $ N7 Z F#H M
Gowin_EMPU_M3 — i BIN 1.

® External Flash Options > Device ¥, 1M 4E T & WA E; Flash & Fr 25
Rk N R Winbond W25Q64BV) .

® External Flash Options > Start Address #ET, F#iGHbE % E N
“0x4000007,

® il “Save”, K 3-3 AR,

7(9)




3 Bftrmie Bt 3.5 2% Fit

& 3-3 T#

¥ Device configuration L2 S|

Device Operation

Access Mode: [External Flash Mode Vl

Operation: exFlash C Bin Erase, Program v

exFlash C Bin Erase(in 4KB Alignment), Program

I External Flash Options

[
Device: inbond H25Q64BYV v ‘

Start Address: 0x400000

FH#/MCU Input Options

Firmware/Binary File: m [:] I

| Save || Cencel |

56 /% Device configuration J5, i Programmer T.Hf*
Program/Configure “ “ &7, 52 Gowin_EMPU_M3 8t 2 F2 15 11 — 2k
BIN ST .

3.5 &EF
Gowin_EMPU_M3 BAFgmIEWRTH i1k, 1555

® |PUG922, Gowin_EMPU_M3 ¥t 4ifeEs 2% F it
® |PUG919, Gowin EMPU_M3 IDE 4% % Tt
® SUG502, Gowin Programmer )45

IPUG921-1.0 8(9)



http://cdn.gowinsemi.com.cn/SUG502.pdf

4 BHBH R 4.1 fEPF T

4 SRR A

4.1 BRI E

i F Gowin = I ) GAO TEZLIZ 43 143, ik Gowin_EMPU_M3
WP

4.2 R 5%
YEEW A Gowin_ EMPU_M3 #-g F it 77 1«
® i LA
o R
421 {FRZRER
hEEAEE
Gowin_EMPU_M3 SCRF LA A7 B B0 Wr i, 04T BB

® J-LINK{jE#%
® U-LINK fjE %8

WO
Gowin_EMPU_M3 2P N ifik4z 0
® IJTAG
® Serial Wire
4.2.2 O
A58 FH H3 R ER B F 4T BN s IR ES
1.3 SEF

Gowin_EMPU_M3 4 At 1R 7%, 5%

® SUGI114, Gowin fEZEZH M H e
® |PUG919, Gowin EMPU_M3 IDE #ft% % Fiit
® |PUG920, Gowin EMPU_M3 & k&% Tt

IPUG921-1.0 9(9)
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