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1 B 1.1Gowin_EMPU_M1 ¥ %% & it

1 SEWI

1.1 Gowin_EMPU_M1 3 #4&E&it

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

1.2 Gowin_ EMPU M1 &%t

Gowin_EMPU_M1 #2281t
Gowin_EMPU_M1\ref_design\FPGA_RefDesign\Debug_RefDesign #!
NoDebug_RefDesign

ZSHERHEFE LIS
e Cortex-M1 N#%
® AHB-Lite #110 X ¥ & AHB F1 APB 4545 [

1.2.1 Cortex-M1
Pl DK-START-GW2A18 V2.0 &% ¥ it A, Cortex-M1 CUAC & ThRERR

RFE 1-1 Fior.
% 1-1 &8t Cortex-M1 2R AL E

hResE B &

SRR TR 32 4

¥ REE RS X HF

K A7 A% =X /N A 2

Ieikidn PR

VAR ® UL, 4 MR 2 MU AN
® ZEHIHAAR

R Y HE JTAG 1 Serial Wire 311

ITCM size 2RI\ 32KB

ITCM ¥I4a1H fiife

ITCM ¥R E B A2 ® led & itemO. itcml. itcm2. ittm3 %1%
® )74} SPI-Flash T #4577 2 bootload 1%

ITCM alias Lower alias
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1.2.2 AHB-Lite
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Pl DK-START-GW2A18 V2.0 &% i s, AHB-Lite CUAC &~z

N 1-2 .
3+ 1-2 £E%3i+ AHB-Lite JMZIEOBE

AR fic &

1A P WO AS UARTO a3

A R P WOR A UARTL T

I8 i N\ it 1 GPIO .

SEIF 28 TimerO YR

SERT 2% Timerl e

% | 141 WatchDog L

SERF AP RTC Y
HFENLE R A4 TRNG &

X E SE RS 2% DualTimer B&

PN A i LI L 26 12C ¥
FATAMAE D B2k SPI &
BT A7 SD-Card a7

2 i) 2% JEy 4k R 2% 2 2k CAN WA LRI E
PLKM Ethernet Y

H AT AN 1T INAE SPI-Flash Y

DDR3 Memory WG E

Varll |
FE!

FRT GWIN-9 %#7%1. GWINR-9 %#%]. GW2A-18 &%]. GW2AR-18 £ %] FPGA &%
G E, Gowin  EMPU_M1 ASSCHEHERERTA A% 4%

GW2A-55 271, Gowin EMPU_M1 ¥ B8 BTG AP & s

Ll DK-START-GW2A18 V2.0 &% % it 3%, Gowin_ EMPU_M1 ¥/ & F&lic B A&k

# CAN #1 DDR3 Memory .
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2Gowin_EMPU_M1 A+ 4mFEd it 2.1 AL

2Gowin_EMPU_M1 B mIR IRt

2.1 SRR

® ARM Keil MDK
® GOWIN MCU Designer

2.2 FANRHESE R

Wt T H ARM Keil MDK, 15372 LA~ Project 413 H [#] Open Project...,
S ANZH At led 58 boot_led, 41K 2-1 iR,

E 2-1 ASE &I led

File Edit Vi Project fFlash Debug Peripherals Tools SVCS Window Help

INS 48 & @ a e | ™ ® B R == e | @ crusrRestore Ha#(@le o & e X
e lien| R AR &= ¢ > @
Project @

Select Project File
OO' . » led » PROJECT »

| FESE =~ 0 @
=8 ° BHES e Fh

o W A
i = '] Listings 2018/12/28 15:40 Zf4=

B =m cts 2019/1/716:01  STfsE
5 SEsEEE | 1] led.uvprojx | 2018/12/27 16:57  Fision5 Project 16 k8|

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

m

&
& memE )

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

=lEs

2.3 (EKECE

B0 5 P A BIN SCHAE N ITCM WIERE I 5, 75 BRI A o 4k
P AAE A BAZ L Run #1 F1 Run #2 AMEREIA T A7 8, 40 fromelf.exe
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2.3 IZMECE

H1 make_hex.exe CHn5AdiFH F 4 SPI-Flash F#iEs1 7, W% Run #1 7~

4 BIN 3B, tn 2-2 s

® Run#l

- fromelf.exe —bin —o bin-file axf-file
® Run#2

- make_hex.exe bin-file
22 {E AT AV E

kA Options for Target "led’

Device ] Target] Output ] Listing User ll:,-rC++ ] hsm

Command tems User Command

=-Before Compile C/C++ File

| Lirdeer | Debug | Utilities |

Stop on Exi...  S..

[~ Run#l 13| Mot Specified [
[~ Run#2 (5| Mot Specified [
=--Before Build/Rebuild
[ Run#l 23] Not Specified [
[ Run#2 (23] Not Specified [
] 'IA.‘D* HP|
[v Run#l CAKeil v\ ARMNARMC Cbintfromelf.exe --bin -o led.bin .\Objects\led.axﬂ
[+ Run#2 make_hex.exe led.bin ij Mot Specified [

v Run “After-Build’ Conditionally

[v¥ Beep When Complete [ Start Debugging

0K | Cancal

| Defaults |

Halp

wnEH AL Gowin_EMPU_ML 74k SPI-Flash T#Ea =, %
£ ROM ji2ifitiik iy 0x400, &k ROM A& ¥y 0x7C00, w1 2-3 fir

7N o
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2.4

G 7

[ 2-3 &2 ROM it Fns =

Device Jlarget IDutputI Listingl Tser I C/CHt I hsm I Linl':erl Debug I Utilitiesl
ARM ARMCM1 Code &
r e (Generation
al (Hy): [0 ARM Compiler: | =]
Operating system: | Maone LI
System Viewer File: [™ Use Cross-Module Optimization
| J [~ Use MicroLIB [~ Big Endian
[~ Use Custom File
— Read/Onhy Memony Areas — ReadWrite Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size Molnit
~  ROMI: | | C [ RAMI: | | r
I~ ROmMZ: | | r‘ I~ RAMZ: | | r
™ ROM3: | | c ™ RAm3: | | r
an=hin on-chip
#  IROM1: [0<40D |o7C00 g ¥ IRAM1: |(x20000000  |0x3000 r
I IROMZ: | | r © IRAM2: | | r
0K || camcer || Defailts |

2.4 YmiE

IPUG534-1.2

sl TR 1AL, iS58, St BIN B A SO AS+o8 it

H R RS0 itemO. iteml. item2 F item3, K 2-4 fios.
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2Gowin_EMPU_M1 8448 ¥ it 2.5 ZEF

B 2-4 4miE

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

=2= ] @| | | @ cpu_sk_restore Hae|lale o5&
& i@ | 8 ea
Project BB ] mane
= Project led 7
Ead led 5
=5 STARTUP <
7
[ startup_GOWIN_MI &
15 SYSTEM 5
[ system_GOWIN_MI 10
=5 PERIPHERAL 4
1z | =
3 Gowin_M1_gpio.c a5
] GOWIN_M1_misc.c 18 =
] GOWIN_MI timer.c 1s
1 Gown_M1_uart.c =% ade "EOMT
17 ude
3 cowN_M1_wdog. a5 .
=5 USER 19 ude
] GowIN_M1_it.c 20
13 mainc 21  void Delay(_ IO uint32_t nCount)//25M 1s =
22
23 | for(; nGount != 0; nGount-—-);
24 |
25
26 int main(void)
27
28 | systemInit();
29
30 | GPIO0->OUTENSET = OXLEfIffff;
31 | wnile(1)
33
33
® 34 GPIGO->DATAQUT
35 Delay ;
36
al | 37 GPIGO->DATAOUT = Oxd:
Eer.. [@so.. | ru. [Oy7e. | || < m

Build Output
Rebuild target 'led’
assenbling startup_GOWIN M1.s
compiling system_GOWIN MIL.c
compiling GOWIN

conpiling
compiling
compiling
compiling
compiling
compiling
Linking..
Program Size: Code=420 RO-data=224 R-data=4 ZI-data=1028

After Build - User conmand #1: C:\Keil vS\ARM\ARMCC\bin\fromelf.exe --bin -0 led.bin .\Objects\led.axf
After Build - User conmand #2: python make_hex.py led.bin

“.\objects\led.axf" - @ Error(s), 0 Warning(s).

Build Time Elapsed: 0@:00:65

25 SEFM

Gowin_EMPU_M1 B gme it ks S %

® |PUG533, Gowin EMPU M1 #4322 F
® |PUG536, Gowin EMPU M1 IDE #{/f=#F
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3Gowin_EMPU_M1 fiff it 3.1 fE IR

3 Gowin  EMPU M1 #{1%3t

3.1 BHHEE

DK-START-GW2A18 V2.0: GW2A-LV18PG256C8/17
® DK-START-GW2A55 V1.1: GW2A-LV55PG484C8/17
® DK-START-GWIN9 V1.1: GWI1N-LVILQ144C6/I5

GOWIN FPGA Designer version 1.9.x Beta

3.2 5)\@14:*%‘&11'

M+ I GOWIN FPGA Designer, 3£ 532 HLk File 51)38 + Open 1£77,
R = IR Gowin_EMPU_M1 i F225 %11 gowin_empu_m1, Uil
3-1 ffirR.

o FTJF IP Core Generator, R4 7 K BN & 74
Gowin_EMPU_M1 fififti&%it.

3-1 &\ Gowin_EMPU_M1 BE#-&£&it

o GOWIN FPGA Designer - [Start Page]
Edit Tools Window Help
Recent Projg Open File o
Look in: [Efhomeﬂiukai;‘gowin_empu_ml 3] ‘ :) f L @
Computer imp! Dpen Exampi} Project
@ liukai B sic
| . gowin_empu_m1.gprj |

| gowin_empu_m1.gprj.user

s

ng Constraints Editor

File name: gowin_empu_ml.gprj | @Qpen |
Files of type: | All Files (*) S ] °§ance|

IPUG534-1.2 8(12)




3Gowin_EMPU_M1 f# {1t 3.3 %4

W22 i TR EZ R 3-1 fr.

#* 3-1 BHSE i RG
A iR
gowin_empu_m1.v Gowin_EMPU_M1 f# {151+
gowin_empu_m1_template.v Gowin_EMPU_M1 S2f4b FITH 7 ¥ it
gowin_empu_m1.cst YIF LR

3.3 56

T44 T Synplify_Pro 2% GowinSynthesis, £ &2 2% Wit 4 M 2=
iﬁt, ﬁn@] 3-2 ﬁﬁmo

B 32 ZRasEEit

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

7 Fle Edit Project Tools Window Help
0 : N Hlio&
Process EL

1
|| Design Summary 2 [Imodule Gowin EMPU M1 (
— N 3 /*AUTOARG*/
=7} User Constraints 2 7/ outputs
| FloorPlanner 5 LOCKUP,
Ce 6 HALTED, GPIO,
7
8

(Synplify Pro)

iming Constraints Editor

333,  //trstn
134, //NC

ynthe:

Synthesis Report 9 J35, //tdi
Netlist File 10 136, //NC
11 137, J/tms | i
&~ §8 Place & Route 12 J38, //extFlash 55;112 sio3/holdn
Place & Route Report 13 339, J/tck |
Timing Analysis Report 14 131, //extFlash75p12im051/sml
15 1311, //NC
Ports & Pins Report 16 1312, //extFIas‘h spi2 sclk
Power Analysis Report 17 33713, //tdo " swo
1& program Device 18 J3 14, //extFlash spi2 miso/sio@
19 33715, //srstn|
20 13716, //extFlash spi2 cs
21 1317, //NC
22 1318, //extFlash sspi2 sio2/WPn
23

24 | 7/ Inputs
25 | HCLK ,hwRstn

26 )
2
Bl /- --rcrrrrrerree e s s e e e s
29 // Port declaration
S T e
31 dnout J3.3; //trstn
2 innut 13 4 NC
ol [ |
Design F“"i,— J Start Page x ‘ () Design Summary X 2 gowin_empu_m1.v ) ./ CortexM1DbgintegrationWrapper.v 3¢
output
164 |The option to pack registers in th ied. Please set syn_useioff attribute.
W103 | The time unit for the Syne or FDC) is 1ns.

W107 |Syne Constraint File capacitance units using default value of 1pF

A vendor place and route report

re

h individual

eSS G, BT R4k T A Place & Route, A7 JmAi 4k 7= 4 L35 8k
- gm FEBE T AR E A g RS R S, il 3-3 B
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3Gowin_EMPU_M1 fififf: it 3.5 ZEFM

& 3-3 Efhtk

A Designer - [/home/liukai/gowin_empu_ml/src/gowin_empu_ml.v]

= File Edit Project Tools Window Help

O H i & o &
Process @] 1

B 2 Emodule Gowin EMPU_M1 (
/*AUTOARG*/
// Outputs

LOCKUP,

I" Design Summary 3
4
=
6 HALTED, GPIO,
7
8

él 7 User Constraints
# FloorPlanner
% Timing Constraints Editor

. ) J3_3, J/trstn
=& Synthesize (Synplify Pro) u

134, //NC
Synthesis Report 9 J3 5, J/tdi
Netlist File L] 136, //NC
11 137, J/tms | swdio
Place & Route 12 138, //extFlash_sspi2_sio3/holdn
Place & Route Report 13 339, //tck | swclk
Timing Analysis Report 14 J3 18, //extFlash spi2 mosi/siol
. 15 J3_11, //NC |
Ports & Pins Report 16 13712, //extFlash spi2 sclk
Power Analysis Report 17 13713, //tdo | swo
- Iif Program Device 18 J3 14, //extFlash spi2 miso/sio@
19 J3_15, //srstn
20 J3 16, //extFlash_spi2 cs
21 1317, //NC
22 J3 18, //extFlash sspi2 sio2/WPn
23

24 // Inputs
25 HCLK ,hwRstn

26 H
2F -
s R et R EE e LR L LR EE:
29 // Port declaration
30 /-
31 inout 13 3; //trstn
2 inout 13 4- NC
(I
Design | Process L gowin_empu_m1.v b4
Output
Info (F50002)
Info (PWOOOL) .
Info (CMoo0g) nl.power.html' file completed.
Info {Ccro008) tml' file completed.
Info (CMO008) txt' file completed.
Info (CMO008) .tr.html' file completed.
Info (CMooog) .posp' file completed.
Info (CMO001) 9

3.5 &EF

Gowin_EMPU_M1 T} ¥ itiE 5%

e |PUG531, Gowin EMPU M1 /4 i1 Z3F
® SUGIL00, Gowin =J7#H 1 155
® SUGI101, Gowin #1125 715
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4 AT FHOTIE

4%%1‘&*‘»‘]‘1??&7’5 7

5 Programmer T B~ 8 AL FE AR B vH A1 B i AS IR ST A
Programmer 1 J J7%1% 2% SUG502, Gowin Programmer /7775 %
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5 S PR T 5.1Gowin_EMPU_MZ1 T 75 1%

5%%1&*‘»‘!‘*1}%%7’5 7

5.1 Gowin_ EMPU M1 B&iEiR 75 3%

] GAO 7EZ2 3 M iR Gowin EMPU_M1 FPGA {4 %1t .
GAO i 7 iEiES % SUGL14, Gowin ZZEEHE M (X 155

5.2 Gowin_ EMPU M1 #&&iBiR 5%
SRR Gowin_ EMPU_M1 84 g Rt 77 v«
o fiEAFAR
o =K
5.2.1 (AR AR
e
Gowin_EMPU_M1 SZHFEAT A7 B a8 B0E Wr al, #EA7T 5P I

o JLINK fjHE 2%
o ULINK fjE 2%

wiEEO
Gowin_EMPU_M1 2L N ifildE O

e JTAG
® Serial Wire

Gowin_EMPU_M1 2k 77i23E 2% IPUG536, Gowin EMPU M1
\DE #AFZFHF M

5.2.2 8 OER
A i CURD R CRR B TR TR A

Gowin_EMPU_M1 & HiA 7712 % IPUG535, Gowin EMPU_M1
T 2 F
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