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MCU T4 it 58 m AR Wi SC T R A 13t 46 DDR3;
&5 251 ITCM. DTCM Size #i1 IDE | 5.

2019/09/27

13

MCU BBt 5 8 AR i SR A 1346 SPI-Flash e, 5 AR
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MCU 34 5t SC MR % 4% 12C —RIELE L2 7. B IRk,

B T MCU AR FE LT AHB2 3 e 82 R APB2 7 g 182 1 i s
B 1 7

BE B MCU #4E4afE 111 DDR3 Memory E425E. 5 ],

2019/12/06

14

MCU i fF it 5 AR 1T SCRFAMET % PSRAM;
¥ MCU 4 % {4+ GMD V1.0;

¥3# RTOS %% it

0 AHB2 Fl APB2 4 J & 2k 432 LU R R A 2 2 1)

2020/03/04

15

SR TRRCA .

2020/06/12

1.6

MCU SCHRRAMI TR 2 176t 255
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¥/ 6 > AHB Mgk,
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GPIO #7220 Pl MY,
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EWSHE R D IR RRA .
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1.1 FRAR

AT LABAE I & T. B4 DK-START-GW2A18 V2.0 JF KR Z% %1t N
1, A Gowin_ EMPU_M1 W fF & it 58 g e Wit i wit rvk, B
EF P P PEIF & Gowin, EMPU_ ML {44 it 5 8w fs it

1.2 FLRIAEE
1.2.1 BHER

® DK-START-GW2A18 V2.0
GW2A-LV18PG256C8/I7
GW2A-18 (C i)

1.2.2 3 {Fh A&
® KA RA: RIECHAF Gowin_V1.9.9 Beta-2
® ARM Keil MDK (&l R A: V5.26)
® GMD (MM R A: V1.2)

1.3 &E&it
1.3.1 3 8Egit

Gowin_EMPU_M1 #£1it ARM Keil MDK ( &R A: V5.26) Fi
GMD (AR A : V1.2) B IER AE iE 2% it i g 3K
W~ ZH it
® . .\ref _design\MCU_RefDesign\Keil RefDesign
® .. .\ref_design\MCU_RefDesign\GMD_RefDesign

1.3.2 EH&E gt
Gowin_EMPU_M1 $2fi¢F 2% it @ g s 2% it
® . .\ref _design\FPGA_ RefDesign\DK_START_GW2A18 V2.0
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2 pEgmis ot 2.1 BMESHE I

2 Rtdmizisit

2.1 BH-&E it

XWEFTH ARM Keil MDK, #2542 “Project > Open Project...”, &
NBMZZwRE, W 2-1 B,

B 21 FANRESERIT
pVision - [m] x
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

ne d ﬂ‘ New pVision Project...

Ea® @-eos

B P New Multi-Praject Workspace...
S EEe
- ‘Open Project...
Project
Close Project
Export 3
Manage 4

Select Device for Target ...

Remove ltem

Clean Targets
[£] Build Target F
[ Rebuild all target files
§2 Batch Build
Q Batch Setup..

§2 Tanslate... Ctrl+F7
£4 Stop build
Eer. |0 | O |0y |
Build Output L x |
~
v
< »
Open a WVision project

22 ROM L&

ffF Fr4b SPI-Flash Memory F #5157, ROM bt & E A
“0x400”, ROM Size &N “0x7C00”7, WKl 2-2 Fiw.
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[& 2-2 ROM &2iaithitFn Size BLE

Options for Target ‘led’ *
Device Target |Uutput I Listingl User I CAC++ I hsm I Linkerl Debug I Utilitiesl
ARM ARMCM1 r Code Generation I —I
ARM Compiler: Use default compiler version 5
tal (MHz): |
Operating system: | None LI [ Use Cross-Madule Cptimization
System Viewer File: [ Use MicroLIB I Big Endian
™ Use Custom File
— Read/Only Memory Areas — Read/Write Memory Areas
default  off-chip Start Size Startup default  offchip Start Size MNolnit
™ RoM1: | | c r  Ram: | | r
I RoM2: | | o I RAm2: | [ r
™ RoM3: | | s ™ RAM3: | | r
on-chip on-chip
¥  IRom1: 2400 [o7c00 3 W IRam1: [Bx20000000  [0:8000 r
I IRom2: | | ol I IRAM2: | | r

Tefaults |

Help |

rts T HA Build®
K 2-3 fross

B 2-3 4w

I3 caUsers)\iukai\Desktop\gwSastled 1\PROJECT\led.uvprojx - pVision - o x

File Edit View Project Flash Debug Peripherals Tools SVES Window Help

R EIREEY Y | |® AR == EEl & o JRe @-e oo a|d-] A
2 ] W e S R
Project L | ] mainc | ] startup_GOWIN_M1s | ] system_GOWIN_M1.c v X
%% Project: led - T
47 led 2
£ 5 STARTUP 2 : e B
- author owinSemicoductor
1 stertup GOWIN, S | * @device  Gowin EMPU M1
15 SYSTEM 6 | * @prief Main function.
[ system_GOWIN, T | R AR AR AR AR AR ARk KR Rk Rk kR Rk Rk AR Ak
=7 PERIPHERAL 2 ‘/
13 cowin_m1_gei 10 /* Includes i
] GOWIN_M1_mic 11 e "GOWIN_M1.n"
] GOWIN_MI_tim 12
1] GOWIN_M1_uar 13 /* Declarations =

14 void GPIOInit(veid):
11 cowNM1_wd 15 void delay(_ IO uint32_t nCount);

] GOWIN_M1_car 16

] GOWIN_MI_du: 17 /* Definitions x

[] GOWIN_M1_eth 18 int main(void)

T 19 £4

13 sowin_m i2c. 20 SystemInit(); //Initializes system clock

1 GowIN M1 _rte 21 GPIOInit(): //Initializes GPIOO

N e

22

Eer... (@o... | Fu. |[047 < >
Build Output L x|
compiling GOWIN M1_spi_flash.c... ~
compiling GOWIN M1 psram.c...
compiling GOWIN M1_it.c...
compiling main.c...
linking...
Program Size: Code=720 RO-data=224 RW-data=4 ZI-data=1028
After Build - User command #1: D:\I(E117V5\ARM\ARMCC\bin\fIOmElf.exE --bin -0 led.bin .\Objects\led.axf
".\Cpjects\led.axf" - 0 Error(s), O Warning(s).
Build Time Elapsed: 00:00:07 v

* JLink Info: Reset: Reset device via AIRCR.SYSRESET J-LINK / J-TRACE Cortex

R F 3T H Programmer, T35 FE# 1T Binary SCF.
E o SR IR A e e s ik aa R, ST TR A

7 YRIES T, PR AR R T Binary U,
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2 BArgmiE it 2.5 2% T

Programmer, f.ifi Programmer > $.4= “Edit > Configure Device” 5 T.H
= “Configure Device” (), #TJf “Device configuration”.

® “Access Mode” THislF, #E#H “External Flash Mode” £,

® “Operation” THi%|ER, #%FF “exFlash C Bin Erase, Program thru
GAO-Bridge” = “exFlash C Bin Erase, Program, Verify thru
GAO-Bridge” ##£71i;

® “FW/MCU/Binary Input Options > Firmware/Binary File” i£3i, S A\
BUN M B g FE 1T Binary U
“External Flash Options > Device” i1, %% “Generic Flash”;
“External Flash Options > Start Address” i3, % & A “0x400000”;
Hi “Save”, TEREAFRFER T Binary SCHF N EGETIRCE, W& 2-4
Fr7s

2-4 Device configuration

W Device configuration ? >

Device Operation
hooess Mode: External Flash Mode -

Operation: exFlach C Bin Erase Frogram thyu GAO-Bridze -

exFlazh C Bin Eraze, Frogram thrw GAD-Bridsze

External Flash Options

Device: Generic Flazh b

Start Address: Dx400000 |

F# MU Binary Input Optiens

Firmware/Binary File: |s/liukai/Desktop/zvast/ledl /PROJECT Led bin | D

Save Cancel

5% Device configuration j&5, ®#.ii Programmer . HA4%
“Program/Configure” ( =), TFHEIKMgwmFE& T Binary SC4F.

2.5 &EFHif
Gowin_EMPU_M1 B gmit it ik, 162%:
® |PUG533, Gowin EMPU M1 {4 4wFE 5 % Tt
® |PUG536, Gowin EMPU_M1 IDE #{4%% F it
® |PUG532, Gowin EMPU_ M1 F# %% F it
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2 AR 2.5 &% Tt

® |PUG535, Gowin EMPU M1 & RS ETFM
® SUG502, Gowin Programmer H 1554
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3 W 3.1 Wi S5 3t

3 BT

3.1 BHE&E it

WEHAT I &= IR AT, EFSERAE “File > Open...”, SA{FS%5
veit, AT LR N H 7 K B E 7 4E Gowin_EMPU_M1.

Gowin_EMPU_M1 135 Cortex-M1 W #% & Sific B AL 26 AME RS E
2% %11+ Gowin_ EMPU_M1 ] Cortex-M1 1% Z Gilic B Flis 2 /8%
BoE, T s,

3.1.1 Cortex-M1 R R GHE E
Cortex-M1 Wiz ECE I ThRE, Wk 3-1 Fiw.
%% 3-1 Cortex-M1 R R GE B

DR P &
AR TR R 324

¥ REE RS &S
HHlE A7 ks =X /N A 2
PR PR

o EREIIL, 4RI 2 S A

i o ifhEitE.

RN 4 JTAG F1 Serial Wire #11
ITCM Select Internal Instruction Memory
ITCM Size 32KB

ITCM ¥I4a1E SCHF

ITCM WG 1A Bk 1% 32KB Bootload

DTCM Select Internal Data Memory

DTCM Size 32KB
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3 MfF it

3.2 55

3.1.2 REIMERGEE

IPUG534-2.1

AHB F1 APB M2 ME KRGl B /MR, 13k 3-2 Fis.

=32 BREIMERGEE

AR fic &
UARTO &
UART1 S&
GPIO F&
Timer0 THF
Timerl &
WatchDog YR
RTC S
TRNG Y FF
DualTimer T kF
12C S
SPI S
SD-Card &
Ethernet kF
DDR3 Memory &
CAN S
SPI-Flash Memory W
APB Master [1] &
AHB Master [1] P&

1817454 T2 GowinSynthesis®, Zx&Z%1it, 74 Netlist File, 11

Kl 3-1 frore.
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3 TRt 3.3 fii [ 2k

& 3-1 &84

GOWIN FPGA Designer - [C\U! Jiuk p\gowin_empu_m1\impl gowin_empu_m1_syn.rpthtml] - [m] kS
7 Hle Edit Project Tools Window Help _ &=
B 2 G 7 e -

- - =
o= o & Synthesis Details

1| Design Summary
v [ ;7 User Constraints

4t FloorPlanner

Timing Constraints Editor
v (D synthesize
= Synthesis Report

Netlist File
v Place & Route
Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report

a .
L% program Device

Synthesis MessRgesel Module
Synthesis Details
Resource

= Resource U)sage Summary

= Resource Utilization Summary
Timing

= Clock Summary

» Max Frequency Summary

= Detail Timing Paths Informations

cm1_demo_top

Running parser:

CPU time = 0h Om 3s, Elapsed time =
0h 0m 4s, Peak memory usage =
183.109MB
Running netlist conversion:

CPU time = 0h Om Os, Elapsed time =
0h 0m 0s, Peak memory usage = OMB
Running device independent optimization:

Optimizing Phase 0: CPU time = Oh Om
0.421s, Elapsed time = 0h Om 0.391s,
Peak memory usage = 183.109MB

Optimizing Phase 1: CPU time = Oh Om
0.375s, Elapsed time = 0h Om 0.346s,
Peak memory usage = 183.109MB

Optimizing Phase 2: CPU time = Oh Om
0.421s, Elapsed time = 0h Om 0.401s,
Peak memory usage = 183.109MB
Running inference:

Inferring Phase 0: CPU time = 0h Om

0.281s, Elapsed time = 0h Om 0.243s, v
< >
Design  Process  Hierarchy v Start Page Design Summary [t gowin_empu_m1_syn.rpthtml £
Console & x
[65%] Tech-Mapping Phase 1 completed ~
[75%] Tech-Mapping Phase 2 completed
[80%] Tech-Mapping Phase 3 completed
[96%] Tech-Mapping Phase 4 completed
WARN  (NL@OB2) The module "Gowin_APB2_Decoder” instantiated to “u_multiple_1" is swept in optimizing("C:\Users\liukai\Desktop\gowin_empu_ml\s
[95%] Generate netlist file "C:\Users\liukai\Desktop\gowin_empu_ml\impl\gwsynthesis\gowin_empu_ml.vg" completed
[16@%] Generate report file "C:\Users\liukai\Desktop\gowin_empu_ml\impl\gwsynthesis\gowin_empu_ml_syn.rpt.html" completed
GowinSynthesis finish =
< >
%
Console  Message
303 E -
TE SR AT | R R, A
MR R, 1847 A R 2 T A Place & Route, 5 i Rifii £k,
VLD N —
~
BEAE RS RSC A, i 3-2 P
32 etk
< GOWIN FPGA Designer - [C\Users\liukai\Desktop\gowin_empu_m1\impl\pnr\gowin_empu_m1.rpthimi] - m] X
.7 Fle Edit Project Tools Window Help -8 x
© =7 & 2|
5] H =& H P WEs e
Do 5 PnR Details "
1 | Design Summary
v BB User Constraints = PnR Messages Running placement:
o7 User Lonstraints B il Placement Phase 0: CPU time = Oh Om 3s, Elapsed time = 0h Om 3s
1 FloorPlanner © ;PnR Details Placement Phase 1: CPU time = Oh Om 0.786s, Elapsed time = 0h Om 0.7865
= R Placement Phase 2: CPU time = Oh Om 13s, Elapsed time = Oh Om 13s
7 Timing Constraints Editor ° esource Placement Phase 3: CPU time = 0h Om &s, Elapsed time = 0h Om 8s
. Q Synthesize . Resource Usage Summary RJ:’:ﬁij\gP\riaetmzrjt: CPU time = 0h Om 25s, Elapsed time = 0h Om 25s
2 1/0 Bank Uosge Gty Routing Phase 0: CPU time = Oh Om 0.004s, Elapsed time = Oh Om 0.004s
Synthesis Report Routing Phase 1: CPU time = Oh Om 0.558s, Elapsed time = Oh Om 0.558s
o o Global Clock Usage Summary Routing Phase 2: CPU time = Oh Om 14s, Elapsed time = Oh Om 14s
Nedlist File Routing Phase 3: CPU time = Oh Om 0s, Elapsed time = oh 0m 0s
- Global Clock Signals Total Routing: CPU time = Oh Om 14s, Elapsed time = 0h 0m 145
v © Place & Route ) Generate output files:
) Place & Route Report = Pinout by Port Name CPU time = 0h Om 4s, Elapsed time = 0h Om 45
Timing Analysis Report o All PatkesiEinfEand Memory Usage | CPU time = Oh Om 44s, Elapsed time = 0h Om 44s, Peak memory usage = 395MB
Ports & Pins Report
Power Analysis Report
[l Program Device v
< >
Design  Process  Hierarchy 7 Start Page Design Summary 7 gowin_empu mlrpthtml [
Censole A X
Running power analysis...... ~
[100%] Power analysis completed
Generate file "C:\Users\liukai\Desktop\gowin_empu_ml\impl\pnr\gowin_empu_ml.power.html" completed
Generate file " Users\liukai\Desktop\gowin_empu_m1\impl\pnrigowin_empu_ml.pin.html"” completed
Generate file "C:\Users\liukai\Desktop\gowin_empu_m1\impl\pnrigowin_empu_ml.rpt.html" completed
Generate file "C:\Users\liukai\Desktop\gowin_empu_m1l\imp1l\pnr\gowin_empu_ml.rpt.txt" completed
Generate file "C:\Users\liukai\Desktop\gowin_empu_m1\impl\pnrigowin_empu_ml.tr.html" completed
Tue Jul @4 14:34:48 2823 v
< >
%
Console ~ Message

34

BATE o IR T T E Programmer, #8415 L7 S
Hid Programmer 4% “Edit > Configure Device” 5 T2 A~
“Configure Device” (*) , #TF “Device configuration”.

IPUG534-2.1
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3 MfF it

3.5 % T

“Access Mode” THi¥)#, %&£ “External Flash Mode” %,

® “Operation” 513, ¥ exFlash Erase, Program thru GAO-Bridge”
&, “exFlash Erase, Program, Verify thru GAO-Bridge” #£ii;

® “Programming Options > File name” &1, S A N A6t
i SCA 5

® “External Flash Options > Device” &I, i%# “Generic Flash”;

® “External Flash Options > Start Address” £, % & 4 “0x000000”;

® iy “Save”, FERMEFIR TSI FTEOATIACE, WK 3-3 s

[#] 3-3 Device configuration

Wi Device configuration ? x

Device Operation
hecess Mode: External Flash Mode -

Operation: exFlash Erasze, Program thru GAD-Bridze -

exFlash Erasze, Program thru GAD-Bridge

Frogramming Options

File name: |F:/zowin_empu_ml/ impl/poe/zowin_empu_ml. f= | I - I

Uzer Flazh Initialization

External Flash Options

Device: Generie Flash -

Start Address: 000000

Sare Cancel

56 /% Device configuration J5, i Programmer T. HA*
“Program/Configure” ( &0 ), FEMELEBT LI ST

3.5 &EF

IPUG534-2.1

Gowin_EMPU_M1 i itiE 5%

IPUG531, Gowin EMPU M1 fiiffi 2% Tl
SUG100, Gowin z=J&%H F i5E

SUG940, Gowin & ili 7 £ HifE R

SUG935, Gowin il WHE %) 45/

SUG502, Gowin Programmer 451§
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4 R 4.1 R

3

4.1 BRI E

il GAO fELL I AT, i Gowin_ EMPU_M1 A1t .

4.2 RHBR G E
Gowin_EMPU_M1 SCHFPIFR R A s 1R 7 12
® {jj ELAAFAEL IR
® &R
4.2.1 {FEFER
e
Gowin_EMPU_M1 SZHF AN A7 HAas BOE I st,  PAT 50
® J-LINK {iHE#:
® U-LINK /i & %8

WEREO
Gowin_EMPU_M1 ¥ PA Nz
® JTAG
® Serial Wire
4.2.2 HOFR
R A AR RGBT, FTEV R R IB AT RS .
4.3 SEF

Gowin_EMPU_M1 Wi 5%, 1HS%EFM:
® SUG114, Gowin fE£RIEH /T H e 5
® |PUG536, Gowin EMPU M1 IDE #{4Z% Ffit
® |PUG535, Gowin EMPU_ M1 & [T 5 % Tt
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