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1 &%t 1.1 W25 3t

1 SEt

1.1 EHE&E it

Gowin_EMPU(GW1NS-2C)#2 it {1 22 it , 1l shaE Bk i ~ 2
#1111 cdn.gowinsemi.com.cn/EMPU(GW1NS-2C).zip:

Gowin_EMPU\ref_design\FPGA_RefDesign

1.2 BF&E it

Gowin_EMPU(GW1NS-2C)#2ff: ARM Keil MDK (V5.26 J% DL A
1 GOWIN MCU Designer (V1.1 }2 UL ERA) BRI B WIES %X
it I R RSR N T ZE Wt
cdn.gowinsemi.com.cn/EMPU(GW1NS-2C).zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil _RefDesign
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign
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2 W2t 2.1 TEfFI L

2 BHSE it

2.1 BHIFE

DK-START-GW1NS2 V3.1: GWI1NS-UX2CLQ144C5/14

2.2 BRHEE

Gowin_V1.9.8Beta % LA b A

23 BEHE&E I E

DL AT & T B AL DK_START_GWINS2_V3.1 % & it A, 1S
FRITE, Wk 2-1 i,

=211 BHSERIEE

e £ 176 T3 I & 2%
Sram Size 8KB
GPIO Enable
UARTO Enable
UART1 Enable
TimerQ Enable
Timerl Enable
WatchDog Enable
I12C Master Enable
SPI Master Enable
ADC Enable
UART Enable
AHB2 Master Enable
APB2 Master [1] Enable

IPUG515-1.5 2(9)




2 W SH it 2.4 FNBHRIT

24 SANEEWIT

PLEAF I & T A DK_START_GWINS2_V3.1 &% & it N,

MEHATH E = =R, EFE L “File > Open > gowin_empu”,
SN2 E R, WE 2-1 PR,

B 2-1 S NEGHSE R
[ i %o U8
Recent Projects: | W Open Project X
« v 4 s WIS » M (F) > gowinempu > v & | = gowin_empu Pl
|- R - ™ @
E— = B =2 7
EDRE impl it
g i
= EE W gowin_empu.gprj GPRJ 37/ 1KB 7
[Epze]
3=
b BF
W =3
s Windows (C2) [~
- A (D)
- AR (E)
- A (F)
o s
SHEEN): | gowin_empu.gpr] ~| |GOWIN FPGA Designer Proji
Q) BiE
Start Page
225 Bt TR Uk 2-2 Fios.
= 22 EHSE G TR
A EiiTpa
gowin_empu.v IP Core Generator ;=4 )
Gowin_EMPU(GW1NS-2C)f# %t
gowin_empu_template.v Gowin_EMPU(GW1NS-2C) Top Module stk F1
D RIVAER o
ahb_multiple.v AHB2 Master H1 /74 i #2111 B F 22 451
apb_multiple.v APB2 Master [1] F P4 8z 11 N H =51
gowin_empu.cst YIPRL R
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BT w454 T B GowinSynthesis®, 4 &t 2% %11,
WpE 2-2 fioR .

E 2-2 F4EE®/IT

3 GOWIN FPGA Designes - [F\gowin smpulimphgwsyréhesin\gowin_empu_synpthimil - 8 x
Bl Edt Proje Jook Window Help

0 = rF A ET&anR
Process ax 7
[ Design Summary S "
— ynthesis Messages .
~ [ User Contraints Synthesis Messages
RS Synthesis Details
* Timing Constraints Editor Resource Report Title GowinSynthesis Report
Resource Usage Summai F:\gown_empu\src\gowin_empu'\gowin_emou.v
v @ syrthesize » i F:\gowin_empulsrc\gowin_ empu_ tempiate.v
Oyhadis o Resource Utilization Summary Design File F:\gowin_empu\src\ahb_multiple.v.
yhesis Report Tgown- empularciapb.mul
Netiist Fle. -— F:\gowin_empu\src\apb2_ d-vmder v
B s Clock Summary Ok Syeatadts Corab syt
A R Max Frequency Summary Gowinsynthess Version Gowinsyrthesis V1.9.88eta
o Detall Timing Paths Tnformations | Part Number GWINSUXRCLQ14aCS A
o Devee Gwins2c
oo Crested Tene Tue Ain 22 09:39:53 2021
s Aralysi Report
i Lagal Announcement Copyright (€)2014:2021 Gavin Semiconductor Corporation. ALL ighs reservad.
8 Program Devke
Synthesis Details
Top Level Module Gowin_EMPU_template
Runving parse
CPU e = O O 0.421, Elspsed time = Oh Om 0.4385, Peak memory usage = 109.51248
g ntist conversn
Chutme =G o G Eapsed tins = O 0 03, Pk memor usage - B
Rusing dovie dapernt oo
Optem 4 G0m 00465, Eapsed me - 0 0m 00155, pesk memory ussge - 10351208
xa 1: CPU ime = Oh Om 0.0315, Elapsad bme = Oh Om 0.032s, Peak memory usage = 109.512MB
‘Optmizing Phase 2: CPU bme Oh Om 0.046s, Elapsed bme = Oh Om 0.043s, Peak memory usage = 109.512MB
Furving nfrsnce X
Desgn | Procen | Hierary ‘ Sart age Design Summary. o owen pyrpthind a
= ax
[TSSK] InFerring Phase 3 conpleted

|Running technical mapping ...
|[66%] Tech-Mapping Phase @ completed
|165%] Tech-Mapping Phase 1 completed

2
1
:
H
i
;

(wq Tech-Hagping Prase 4 completed

‘issxx Generate neclist file °F gowin_ aapu\lwl\gwsvn(hesls\gmlﬂ empu.ve" completed

[100%] Generate report file “F:\gowin_empu\impl\gwsynthesis\gowin_empu_syn.rpt.html” completed
|GowinSynthesis Finish
*

Conscle  Message

2.6 iR hLk

SEREEE R, 1247 Gowin = YRHARIAL R 2k TR “Place & Route”
i @A, FAAER R R S, W 2-3 B

& 2-3 etk

0 GOWIN FPGA Designer - [F\govin_empujmphprigowin_empurpthtmi] - 8 x
Ele Edt project Jook \Window Help

- BRI

Precess ax S
[ Design Summary A
— nR Messages
v T2 User Constraints PnR Messages
PR Details
Foormtanner
—E Resource Report Title ‘Gowin PrR Report
v © syrbesze Resource Usage Summary Design File F:\gowin_empujimpi\gwsynthesis\gowin_empu.vg
ank Us: an oh F\gowin_empulsrc\gowin_empu.c:
Syihorti Ropist 1/0 Bank Usage Si v wsical Constraints File QoWin_empu\src\gowin_empu.cst
- Global Clock Usage Summary | Tening Constraints Fie -
jobal Clock Signals GOWIN Version V19.88eta
¥ @ plce & roue S e ool Part Numbs GWINS-UX2CLQ144C5/14
pino a = . 2
e Pinout by Port Name
All Package Pins L) GWINS-2C
Timing Analysis Report ”
Created Tme Tue Jun 22 09:41:44 2021
Ports & bins Report -
Legal Announcement ‘Copynight (C)2014-2021 Gowin Semiconductor Corporation. All nghts reserved.
Power Analysi Repert

1 program Device

PnR Details

Running p:
Fiocement Phase 0: CPU tme = OhOm 0,418, Elapsed time - 0h Om 0.1185
Placemant Phase 1: CPU ti 35, Elapsed time = Oh Om 0.0425
it

Total Placement: CPU time = 0h Om 1s, Elapsed time = Oh om 15
Place & Route Process. Running routing
Routing Phase 0: CPU time = Oh Om 0s, Elapsed time = Oh
Routig Phase 3: CoU Ui - Oh om 0.309%, E1spsed e - oh 0 0.308s
Souting Phae 2: CoU tme = oh 0m 07325, Elpsed tme « 0 om 0.7323
3l Routing: CPU time = 0h O 15, Elapsed time = 0h Om 15
Generate output les
= Oh Om 0.2945, Elapsed time = Oh Om 0.2935
Design  Process | Herarchy v Start Poge Design Summary ] gowin_empu_symrpthiml ] gomin_ ampurpthiml o
ax
Placement and routing completed
itstrean generation in progress.
8itstrean generation completed
Running power analysis.
[108%] Power anslysis completed
Generate file “F:\gowin_empu\inpl\pnr\gowin_empu.power.htal” complated
Generate file “F:\gowin_empu\inpl\pnr\gowin_enpu.pin.htnl® coapleted
Generate file “F:\gowin_empu\inpl\onr\gowin_enpu.rpt.htal” completed
Generate file °F:\gonin_empu\inpl\pnr\gowin_empu.rpt.txt” completed
Generate file "F:\gowin_empu\inpl\pnr\gowin empu.tr.html”™ completed
Tue Jun 22 09:41:44 2021

*

Conscle  Message
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SEAT AL, PR RTHASIRSCIE R, S R SRR AR

Programmer F#AE, T #BASH A

fEm o s IR a3 8812 T, 4T T #8344 Programmer .
.5 Programmer S HF2 “Edit > Configure Device” ¢ T H.#

“Configure Device” (#2), FTJF “Device configuration”.

Access Mode R4, %&£ “Embedded Flash Mode” %1,

Operation F$7%1%, %% “embFlash Erase, Program” 3Tk,
“embFlash Erase, Program, Verify” &,

“Programming Options > File name” &%, S A
Gowin_EMPU(GW1NS-2C)fg & i i S04 .

iy “Save”, SEMTEGETACE, WK 2-4 Fios.

B 24 FHIEMECE

W4 Device configuration ? >

Device Operation
Access Mode: Embedded Flazh Mode -

Operation: embFlazh Eraze, Frogram -

Eraze and program the embedded flash Make zure the config frequencw
must be less than ZEMhz.

Programming Options

File name: |F:/zowin_empu/impl/pre/gowin_empu. fs | I - I

User Flash Initialization

Sare Cancal

5% Device configuration J&, . Programmer 1. H 4%

“Program/Configure” (“0), S8t THSH T 3

2.8 SEFM

Gowin_EMPU(GWINS-2C)f4#1it, 5%
IPUG517, Gowin_ EMPU(GW1NS-2C)#i % i+ 2% Tt
SUG100, Gowin z R4 H F 45w/

SUG101, Gowin it £ H 15w

SUG502, Gowin Programmer JH J1 451
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3HMSH it 3.1 B

3 RH&Ziit

3.1 ]G

® ARM Keil MDK 5.26 X UL FRRA
® GOWIN MCU Designer V1.1 KA FhgA

3.2 FASERIT

DL AT & T B Al GMD_RefDesign 2% %t 9.
M iFi¥ FF GOWIN MCU Designer, #EFEHA: “File > Open Projects
from File System...”, S ARMwIESH K, WHE 3-1 Fix.
3-1 EASEGIt
{Ar Import Projects from File System or Archive

Import Projects from File System or Archive

This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE. / /

Import source: | CAGMD\workspacetled

type filter text

Select All
Folder Import as
. . Deselect All
led Eclipse project
1 of 1 selected
£

* | [JHide already open projects
Use installed project configurators to:

Search for nested projects
Detect and configure project natures

Working Sets

[JAdd project to working sets

IPUG515-1.5
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3.3 %itE

3.3 YmiE

3.4 T&
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BT TR R <N, mFERMERIES B AT, B
Gowin_EMPU(GW1NS-2C)# 4w fs — it il BIN 3, @il 3-2 fiow.

& 3-2 #RiF

W C/C++ - led/USER/main.c - GOWIN MCU Designer
9

Ele Edit Source Refactor

=g | ® - & - @iw|

[t Project Explorer 3¢ [=)
cm3_systick
cm3_timer
em3_uart
cm3_uart0int
em3_ucos i
cm3_wdog
Digitalseg
free_rtos
gowin_picorva2
i2c

13 int_priority

T keyscan

O led
v 5 led

4P Binaries

roopoooooom

[ Includes

(= CORE

& Debug

(= PERIPHER

(= STARTUP

(> SYSTEM

v (= USER

gwins2c_confh
[2 gwins2c i
gwlins2c_ith
B oo
gwins2c flashld

O mm

©J psram
1 retarget

TJ SHA3

TJ SHA3 GWINSER 4C

&

Search Project Run Window Help
LN IR R E R TR - -

€] mainc &3

#include "gwlns2c.

Declarations
void GPTOInit(void);
void Delay(_I0 uint32_t nCount);

25 int main(void)

3 {

4 SystemInit();
GPIOINit();

while(1)
{
GPTO_SetBit(GPIOB,GPIO_Pin_1|GPTO_Pin_2|GPIO_Pin_3);

GPTO_ResetBit(GPI0B,GPI0_Pin_8);
Delay(8333000);

GPIO_SetBit(GPIOR,GPI0_Pin_8|GPIO_Pin_2|GPIO_Pin_3);
4 GPIO_ResetBit(GPIOB,GPIO_Pin_1);
Delay(8333000);

GPTO_SetBit(GPIOB,GPIO_Pin_1|GPTO_Pin_8|GPIO_Pin_3);
GPTO_ResetBit(GPI0B,GPIO_Pin_2);
Delay(8333000);

3,
3
3
3

B Console 3
CDT Build Console [led]

inary "led.elf” "led.bin”

arm-none-eabi-objcopy
Finished building: led.bin

Invoking: Cross ARM GNU Print Size
arm-none-eabi-size --format=berkeley “led.elf"
text data bss dec hex filename
1672 1084 36 2792 ae8 led.elf
Finished building: led.siz

10:19:36 Build Finished (took 75.989ms)

<

Writable

INCLUdES == m s m s m e e

- [m}] X
i 1 |16
=0 SEo. R = g
----------------- AR ek T
U gwins2ch
++ GPIOInit{void) : void
£+ Delayfvolatile uint32_ : void
® mainivoid]
® GPIOInit(void) :
@ Delayivolatile uint32_) : void
o
048 EEl
S
o
>
Smartinsert | 1:1 g

i i} Gowin T ##/+ Programmer, F# Gowin_EMPU(GW1NS-2C)
BAEGRmFE T 3] BIN S5
% GMD A2 “Run > Programmer” 8 T HA “U# 7, T FEK
% “Programmer”, Ik 3-3 fizR.
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3HMSH it

3.4 T#
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& 3-3 T#EE & Programmer

Ry C/C++ - led/USER/main.c - GOWIN MCU Designer
W ]

File Edit Source Refactor Navigate Search Project Run Window Help

arm-none-eabi-objcopy -0 binary ;i;d.;l%ﬁi "led.bin"

B WA 1% Programmer

%

Bielbrg ity
Debug As
Debug Configurations...

@ Toggle Breakpaint

Toggle Line Breakpoint
Toggle Method Breakpoint
Toggle Watchpoint

Skip All Breakpaints
Remove All Breakpoints

Breakpoint Types

Fi1

Ctrl+Shift+B

Cirl+Alt+B

GPI0_ResetBit(GPIOB,GPI0_Pin_8);

B Console &2

Invoking: Cross ARM GNU Print Size
arm-none-eabi-size --format=berkeley "led.elf”

dec hex filename

g~ | B~/ @iw
L5 Project Explorer &3 = 8 | [g maine 2
= <|!==D - 15 /* Includes --
3 cm3_systick A 1o #include "guln
LJ cm3_timer 18 /* Declaration
J cm3 uart 19 wvoid GPIOInit(
3 cm3_uart int 20 void Delay(_T
3 em3_ucos_iii int main(void)
[J em3_wdog
- SystemInit
LI DigitalSeg GPIOInit()
LI free_rtos
LI gowin_picorv32 ‘Ehﬂf(l)
W 2 GPIO_SetBi
LI int_priarity
| ke),scan Delay(83330@0);
0 led <
v [ led
#¥ Binaries
& Includes
(= CORE CDT Build Console [led]
(== Debug o
(= PERIPHER Finished building: led.bin
= STARTUP
(= SYSTEM
v = USER v text data
< <

Writable

Smart Insert

36:9

G=o® M
SR e KT

— m] X
(e |
= 0

gwins2ch
GPIOInitivoid) : void
Delay(volatile uint32 )
main(void) : int
GPIOInit{void) : void
Delay(volatile uint32 )

e e o L 12

Hii Programmer 5.4~ “Edit > Configure Device” (T HA*
“Configure Device” (©), FTJI Device configuration.

TSR 22k GWINS-2C/GWINSR-2C, F#EETECE, WK 3-4 Fix.
Access Mode FHi%3, i%EF “MCU Mode” &I,

Operation 7513, %&£ Firmware Erase, Program "% i 5§ Firmware
Erase, Program, Verify” %&£,

® “FW/MCU/Binary Input Options > Firmware/Binary File” £, §A
BAF w2 BIN 3CfF.
3-4 8 GWINS-2C/GWINSR-2C FHiEWE &

W Device configuration ?

Derice Operation

heooess Mode: MCI Made -

Operation: Firmware Eraze, Program -

Firmware Erase, Frogram

FYAMCUBinary Input Options

Firmware/Binary File: |C:/@D/workspace/led/Tebug/led bin | I ..
Save Cancel
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3HMSH it 3.5 2% i

IR JE asfF GWINSE-2C, THUETCE, k&l 3-5 Fis.
® Access Mode FHi%EE, E#E “SecureFPGA Mode” &1,
® Operation FHi%13%, 1%EF“Firmware Erase, Program Securely” % 13 .

® “FW/MCU/Binary Input Options > Firmware/Binary File” £, §A
BTG iE 3k BIN 30
3-5 88 GWINSE-2C THEAL &
{4 Device configuration 7 X
Device Operation

fAcocezs Mode: SeoureFPGA Mode -

Operation: Firmware Erase, Frogram Securely -

Firmware Frase, Frogram, Verify with Security(One Time Programmable For
Eey fmthentication Cadel

FWAMCU/Binary Input Options

Firmware/FBinary File: |[C: @D/ workspace/led/Tebug/led. bin | I . I

Save Cancel

® i “Save”, TEM FEIETIACE .

56 /% Device configuration J5, i Programmer T. Hf=
“Program/Configure” ("), 5¢% Gowin_EMPU(GW1NS-2C)#k {4 gmfe —
] BIN U T %K.

3.5 8EFif

Gowin_EMPU(GWINS-2C)# /- 4mfi ¥cit, &S5
® |PUG519, Gowin_EMPU(GW1NS-2C) IDE #4422 F it
® |PUG516, Gowin_EMPU(GWI1NS-2C)# -4 f 5 2% F it
® SUG502, Gowin Programmer ' 457
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