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2020/06/01 1.2 ® 1H5E MCU W% Wb #E T g s
® fiifk MCU W14 .
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202107716 113 | o iy FPGA HKPERR A
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1 2%t 1.1 B2 58t

1 St

1.1 3 H&E|it
Gowin_PicoRV32 #{ft GOWIN MCU Designer (V1.1) #AEIREE KK
oS E Rt BRI N2 E T

Gowin_PicoRV32\ref _design\MCU_RefDesign\GMD_RefDesign\picor
v32_demo

1.2 @SR

Gowin_PicoRV32 # it == =R (V1.9.8.03) K- =% & it. @
EEHSRE T 2% Wt

Gowin_PicoRV32\ref _design\FPGA_RefDesign\DK_START _GW2A18
_V2.0\gowin_picorv32
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http://cdn.gowinsemi.com.cn/Gowin_PicoRV32.zip
http://cdn.gowinsemi.com.cn/Gowin_PicoRV32.zip

2 R E®IT 2.1 A

2 NGE S A

2.1 SRR

GOWIN MCU Designer (V1.1), JETHEEIREUAT 2% it
http://cdn.gowinsemi.com.cn/GMD V1.1.zip

E!
5 i = B R SRR B R 3R EL GOWIN MCU Designer license.

2.2 BANREEEEIT
LR K T B A %Wt il

W F T GOWIN MCU Designer, EFE 5.4~ “File > Open Projects
from File System...”, & 9w fE 25 ) 11 picorv32_demo, H.ifi“Finish”,
SN RS 2% %t picorv32_demo, WA 2-1 s

2-1 AR HSE I

{4 Import Projects from File System or Archive

[m] *
Import Projects from File System or Archive o
This wizard analyzes the content of your folder or archive file to find projects and impaort them in the IDE. i/ /
Import source: |E:\GMD\workspace\pimr\r32_demo ~ Directory... Archive...
type filter text Select All

Folder Import as
. Deselect All
picorv32_demo

Eclipse project

1 of 1 selected
<

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

Search for pested projects
Detect and configure project natures

Working Sets

[]Add project to working sets

S
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http://cdn.gowinsemi.com.cn/GMD_V1.1.zip

2 P ZH i 2.3 PAFRCE

2.3 RfFECE
DUBATF R T 5 i Al

fifif 2% %11 gowin_picorv32 ) ITCM Fic &kt , il & B sh izt 7
7N MCU boot from external Flash and run in ITCM.

2.3.1 Boot Mode it &

RUNBE 22 %11 A 2 f1iz 47 77 X8 MCU boot from external Flash
and run in ITCM, it LB -4 #2225 %1+ picorv32_demo [¥] config.h fit &
e, s A shFniadT 7 SN % € U BUILD_BURN (#define
BUILD_MODE BUILD BURN), Hfi[& 2-2 fii .

& 2-2 Boot Mode Bt &

config.h &2
4@ = Copyright (C) 2814-2822 Gowin Semiconductor Technology Co.,Lid.[]

13
14 #ifndef CONFIG_H_
15 #define CONFIG_H_

17 //User configures MCU boot mode
PR / *
19 * BUILD LOAD : MCU boot from and run in ITCM
206 * sections.lds
* BUILD_BURN : MCU boot from external flash and run in ITCM
" sections.lds
* BUILD_XIP : MCU boot from and run in external flash
24 * sections_xip.lds
27 #define BUILD LOAD @ // MCU boot from and run in ITCM, must use sections.lds as linker script!
28 #define BUILD BURN 1 // MCU boot from external flash and run in ITCM, must use sections.lds as linker script!
29 #define BUILD XIP 2 // MCU boot from and run in external flash, must use sections_xip.lds as linker script!
31 #define BUILD_MODE BUILD_BURM| //must match with hardware ipcore
34 * sections_debug.lds is for debug.

37
33 #endif /* CONFIG_H_ */

2.3.2 Flash $#%3ER8EE

RN (42 2% Wit R B Az 47 7 30~ MCU boot from external Flash
and run in ITCM, Frblft Flash #E#E:48HCE LT “GNU RISC-V Cross C
Linker > General > Script files (-T)”, %% sections.lds 1£>/ Flash ###:4% .

Flash BEiEastic &, WK 2-3 A,
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2 BB H &t 2.4 4yt

[&] 2-3 Flash $5E2EA0 8

% Tool Settings &) Toolchains M Devices # Build Steps Build Artifact Binary Parsers @ Error| !

@ Target Processor Script files (-T) & o 32 '§| 5|
2 Optimization
(# Warnings
(2 Debugging
v B3 GNU RISC-V Cross Assembler
(% Preprocessor
(2 Includes
(# Warnings
(# Miscellaneous
~ B3 GNU RISC-V Cross C Compiler
(% Preprocessor
(2 Includes
(# Optimization
(# Warnings
& Miscellaneous
~ 3 GNU RISC-V Cross C Linker
(2 General
(# Libraries
(# Miscellaneous
v 3 GNU RISC-V Cross Create Flash Image
(# General
~ 3 GNU RISC-V Cross Create Listing
(# General
~ 3 GNU RISC-V Cross Print Size
 General

Do not use standard start files (-nostartfiles)
[J Do not use default libraries (-nodefaultlibs)
[IMo startup or default libs (-nostdlib)

Remove unused sections (-Xlinker --gc-sections)

[1Print removed sections (-Xlinker --print-gc-sections)

[] Omit all symbal information (-s)

2.4 YmiE

B T AR RIERA “ 8 7, wmERESE T, PR k]
BIN £, tnk 2-4 Fios.

B 2-4 4wiF

W main.c - GO Designe: - a X
Flle Edit Source Refactor Navigate Search Project Run Window Help
(i~ | ®~R-Bin| B W H-0i® ! AEif-H oD [Quick Acces] || & | B
7 Project Explorer & main.c .. 55 . @B
[ project Explorer 5% BE% Y7 0 [BmancX =g = e g. = 0O
1 €203 test 000 18 /4 ~ BN e % -
v (5 piconvaz demo 2 U configh ~
) Binaries 4 Copyright (C) 2814-2822 Gowin Semiconductor Technology Co-,Lid. U picorv32h
) Includes > o firmwareh
Debu 6 * @file main.c . .
& Debug 7+ author Embedded Development Team o irq
v @ st & < @uersion  VI.2.x o simplevarth
@ bsp 9 ‘%Satei 2E22—51;E1 ©9:00:00 = whuarth
10 * gbrie fain body. .
@& lib e v = whgpioh
[ configh 2 ey = whspiflashh
[§) custom_ops.S 13 # get.char)
g ira 18 |7+ Includes — - ! # put_char)
! 15 #include "config.h 2
B irgh 16 #include "picorv3z.h” # getchar)
4] loader.c 17 #include "Firmware.h” # put char)
) 16 #include "irg.h" -
8 mainc 15 #include "si;pleuar:.h" ©  (anonymous)
[ picorva2h 20 #include "wbuart.h” @ AHBREGDEMO_RegDef : s
[8 starts 21 #include "wbgpio.h" # AHBREGDEMO BASE
sections_debug.lds 72 [Finctude Tubspifiash. # PICO_AHBREGDEMO
sections_xip.ds 248 / © (anonymous)
| sections.ds 2 | T WBREGDEMO RegDef : <
26 #ifdef USE_WBUART .
27 #define get_char() wbuart_getc() # WBREGDEMOO BASE
28 #define put_char(c) wbuart_pute(c) # PICO_WBREGDEMOD
29 #else @ irg00_flag : uir
36 #define get_char() uart_getchar() fag «
31 #define put_char(c) uart_putchar(c) @ irq13 flag: uir
32 Hendif @ 20 flag : uintd
33 N 8
344 //0nen 8HR avtendsd interface 4 ® g2l flag : uint3.t 2
< > < >

P ns Tasks B Console 82 P
CDT Build Console [picorv32_demo]

MB-m-=08

a
Invoking: GNU RISC-V Cross Print Size |
riscu-none-embed-size --format=berkeley "picorv32_demo.elf"

text data bss dec hex filename
7244 100 112 7456  1d2@ picorv32_demo.elf
Finished building: picorv32_demo.siz
v
< >
5 picorva2_demo : ‘g
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2 BHZHE It

25 F#

2.5 T#;

FLisE R “Run > Programmer” 5¢ T H A% Programmer “”, 4TJF
T# TH Programmer, 1Kl 2-5 fiR.

2-5 FTH T, TR Programmer

{# workspace - C/C++ - picorv32_demajsrc/config.h - GOWIN MCU Designer - u} X
File Edit Source Refactor

Navigate S

ch Project | Run | Window Help

A AR S SR fo- - [k aceesd] | % || B
- &, ruffogme ] cuern - -
By Project Explo... 52 O [ configh 2 Py w28 " g ]
=% = 4% * copyrign| ® Debug L PR, = 15 Ry
L3 Run Hist >
W <203 test 000 14 #ifndef CONFIG_H i e
v [ picorv32_demo 15 #define CONFIG_H Run As ? # CONF
¥ Binaries 16 Run Configurations...
> Incud 17 //user configure g # BUILC
ncludes .
e Db, / Debug Histary > # BUILL
(= Debug 3 * BUILD_LOAD :
.o o - Debug As > # BulL
) . BUILL
& bsp 1 * BUILD BURN : Debug Configurations... #
& b 23 * BUILD XIP Toggle Breakpoint Carl+Shift+B
configh Femm ol Erelme
custom_ops.S 26 / int
[€ irge 27 adefine BUILD_LO T
irgh 28 #define BUILD BU ez
29 #define BUILD XI ‘w  Skip All Breakpaints Ctrl+Alt+B
[ loader.c ~ N .
&) maine 33 sdetine surin o % Remove All Breakpoints
picorv3zZh Breakpoint Types >
* sections_debug.lds is for debug
ons
sections.lds 38 #endif /* CONFIG H_ */
< > < >
[£ problems & Tasks | B Console 52 |[0] Properties 3 Call Hierarchy OGS EEs&IB-r=0
CDT Build Consale [picorv32_demol
~
Invoking: GHU RISC-V Cross Print Size
riscv-none-embed-size --format=berkeley "picorviz_demo.elf”
text  data bss dec hex filename
7212 168 112 7424 1d@8 picorv: 32_demo.elf
Finished building: picorv32 demo.siz
v
< >

IPUG915-1.4

. Programmer %8 “Edit > Configure Device” B T H A=
“Configure Device” (“*), FTJt Device configuration.

“Access Mode” THi%13, %+ “External Flash Mode” 1£Ti.
“Operation” THi%%, i&F “exFlash C Bin Erase, Program thru

GAO-Bridge” =% “exFlash C Bin Erase, Program, Verify thru
GAO-Bridge” #£1.

“FW/MCU/Binary Input Options > Firmware/Binary File” i&£1, S A\

EEN BB ] BIN 30

“External Flash Options > Device” #£T0, MR KM E, Flash & F

FRAEPE, Wm = DK-START-GW2A18 V2.0 F A ik 2 Winbond
W25Q64BV.

“External Flash Options > Start Address” &3, #% & v “0x400000”.

Hiid “Save”, W& 2-6 s
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2 R E®IT 2.6 ZEF

[&] 2-6 Device configuration

W Device configuration ? x

Device Operation
hocess Mode: External Flash Made -

Operation: exFlash C Bin Erase, Frogram thru GAO-FBridge -

exFlazh C Bin Erase, Frogram thru GAD-Fridge

External Flash Optioms

Device: Winbond WEEQEARY -

Start Address: | 0400000 |

F¥/MCU/Binary Input Options

Firmware/Binary File: |kspace/plecorv3Z_demo/Debug/picorv3Z_dema. ]:-in| I . I

Sare Cancel

5% Device configuration j&, .7 Programmer . HA%
“Program/Configure” ("), SRR k] BIN SCHH T #.

2.6 BEFH

Gowin_PicoRV32 ¥ 4wt it ik, &%
IPUG911, Gowin_PicoRV32 #4425 % T/t
IPUG910, Gowin_PicoRV32 IDE #%:2% Fii
IPUG913, Gowin_PicoRV32 ¥ T #Z% T/t
SUG502, Gowin Programmer F /7 {54
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3 2% deit 3.1 A fF3R I

3 W5t

3.1 IR

DK-START-GW2A18 V2.0: GW2A-LV18PG256C8/I7

3.2 IR

Gowin_V1.9.8.03

3.3 SANEHEEEIT
LA & L B AL S Wt il

T & = IR AE, SRR “File > Open...”, I HEH4=%
Wit gowin_picorv32, 1 3-1 fizR.

3-1 FNEHSERIT

{y GOWIN FPGA Designer - [Start Page] - O
, | Ele Edit Project Jools Window Help - & %
L] New.. Ctrl+N |::, ] _ﬁ
k 4

o Open... Ctrl+0

Save Ctrl+5 ck Start

Save As..

Save All Ctrl+5hift+5 =

" n @ N
Close "Start Page' New Project... Open Project... Open Example Project...
Close All

Close Project Is

B e X g

Recent Files v FloorPlanner Timing Constraints Editor ~ Programmer
Recent Projects 3
Exit er Manuals
Manual for LitleBee Manual for Arora
Start Page a

W22 TR RTL ok 3o g, sk 3-1 s
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3 2% deit

3.4 %74

& 3-1 BHFSE RS

A

ik

gowin_picorv32.v

IPCore Generator 7~ *£ ] Gowin_PicoRV32 {4} ¥ it

picorv32_top.v

Gowin_PicoRV32 Top Module S25l4k A1 FH 7 ¥ it

wbreg.v

Open Wishbone =283 i #1348 ¥ 2% 7~ 15l

ahbreg.v

Open AHB & 23" Jig SM s 7

button.v

AR 1]

picorv32.cst

LUBERAEN

picorv32.sdc

I PR

1817444 1. 5 GowinSynthesis®, ZE& S % Wit FetEMR S,

& 3-2 s

B 3-2 ZEEHEE T

b GOWIN FRGA Designer - [CAUsers\iukal\Desidop\gowin_picorv32imphigwsynthesis\gowin_picerv32_ synrpthtmi]

Ble Edt Project Tooks Window Help

[ ]

&%

Synthesis Report

Metlist File
v 27 Place & Route

Place & Route Report

Timing Analysis Report

Ports & Pins Report

Power Analysis Report

B Program Device

Design  Process  Hierarchy
Consale
ez o

Running technical mapping ...

[68%] Tech-Mapping Phase @ completed
[65%] Tech-Mapping Phase 1 completed
[75%] Tech-Mapping Phase 2 completed
[80%] Tech-Mapping Phase 3 completed
[98%] Tech-Mapping Phase 4 completed

R § B v

Synthesis Messages
Synthesis Details
Resource Report Title
Resource Usage Summary
Resource Utilization Summary Design File
Timing

Clock Summary GowinSynthesis Constraints
Max Frequency Summary file

; version
Detail Timing Paths Informations
Part Number

Davice
Created Time

Legal Announcement

gowin_picarva2_syn.rpthiml ]

[95%] Generate netlist file "C:\Users\liukal\Desktop\gowln picorv32\impl\gwsynthesis\gowin_picorv32.vg”™ completed
[10%] Generate report file "C:\Users\liukal\Desktop\gowln_picorv32\impl\gwsynthesis\gowin_plcorv32_syn.rpt.htul" completed

GowinSynthesis finish
%

Console | Message

3.5 Rfhk

BRI T A% sCft,  wnlEl 3-3 .

IPUG915-1.4

SERGES G, 18T A4k T E Place & Route,

Synthesis Messages

GowinSynthesis Report

C:\Users\liukai\Dasktop\gowin_picorv32\src\ahbreg.v
Ci\User X \

Ci\User \
Ci\User
Ci\User

_picorv32igowin_picorva2.v
32_top.v

GowinSynthesis ¥1.9.8.03

GW2A-LVIBPG256CE/T

GW2A-18C

Wed Jan 19 09:50:38 2022

Copyright (C)2014-2022 Gowin Semiconductor Corporation. AL rights
reserved,

&x

SERAT R, 7k

8(10)




3 2% deit

3.6 N

3.6 &
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& 3-3 Efhtk

{4 GOWIN FPGA Designer - [CA\L luk \_pi impl\pnr\gowin_picorv32.rpt.html] - o bl

7 Ele Edit Broject Tools Window Help _alx

1Lt program Device

Design

Console

Power Analysis Report

L o Ji @ B8 2

PnR Messages PnR Messages

PnR Details
Resource Report Title PNR Report
Resource Usage Summary Design File C:\Users \liukai\Desktop\gewin_picorv32\impl\gwsynthesis\gowin_picorv32.vg
1/0 Bank Usage Summary Physical Constraints File C:\Users\liukai\Desktop\gowin_picorv32\src\picorv32.cst
Global Clock Usage Summary Timing Constraints File Ci\Users\liukai\Desktop\gowin_picorv32\src\picorva2.sdc
Global Clock Signals VT V1.9.8.03
pinout by Port Name Part Number GW2A-LV18PG256C8/17
All Package Pins TR GW2A-18C
Created Time Wed Jan 19 09:52:29 2022
Legal Announcement Copyright (C)2014-2022 Gowin Semiconductor Corporation. All rights reserved.

PnR Details

Process  Hierarchy 3 gowin picorv32_syn.rpthtm| y gowin picorva2.rpthtml ]

Running power analysis......
[100%] Power analysis completed

Generate file "C:\Users\liukai\Desktop\gowin_picorv32\impl\pnrigowin_picorv32.power.html" completed
Generate file "C:\Users\liukai\Desktop\gowin_picorv32\impl\pnr\gowin_picorv32.pin.htnl" completed
Generate file "C:\Users\liukai\Desktop\gowin_picorv32\impl\pnrigowin_picorv32.rpt.htnl" completed
Generate file "C:\Users\liukai\Desktop\gowin_picorv32\impl\pnr\gowin_picorv32.rpt.txt” completed
Generate file “C:\Users\liukai\Desktop\gowin_picorv32\impl\pnr\gewin_picorv32.tr.html" completed

Generate file "C:\Users\liukai\Desktop\gowin picorv32\impl\pnrigowin_picorv32.posp” completed .
< I - >
%

Console. Messag

EATE = IR R A T Programmer, T #EAE RS R S
M. Programmer 324~ “Edit > Configure Device” B T H A~

“Configure Device” (i), 477 Device configuration.

PLEAT T & T B A1, DK_START _GW2A18 V2.0 %t .
“Access Mode” TFHidlZ, iEF “External Flash Mode” &7,

“Operation” N 7513 , % %“exFlash Erase, Program thru GAO-Bridge”
o “exFlash Erase, Program, Verify thru GAO-Bridge” £

“Programming Options > File name” &5, SN\ E N
(EN &L
“External Flash Options > Device” ¥, M5 KM E, Flash i F

FRAEFE, s DK-START-GW2A18 V2.0 F A # ik 2 Winbond
W25Q64BV.

“External Flash Options > Start Address” i3, ¥ &y “0x000000”.
Huii “Save”, 1l 3-4 Fior,

9(10)




3 2% deit

3.7 2% T

IPUG915-1.4

i3

3-4 Device configuration

W Device configuration 7 et
Device Operation
hocesz Mode: External Flazh Mode -
Operation: exFlazh Erase Program thru GAD-Bridge -

exFlazh Erase, Program thru GAD-Bridsze

Frogramming Options

File mame: [T _GWEALS VZ 0 gowin_pilcorviE/impl/por gowin_pilcorv3e. fs| I .. |

User Flash Inmitialization

External Flash Options

Device: Winbond WZEQE4EY -

Start Address: 0=000000

Save Cancel

56 /% Device configuration J5, i Programmer T. Hf=

“Program/Configure” ( ©0 ), 58 BURELE BTG SR 1) T %K

3.7 2EFM

Gowin_PicoRV32 tifi {11, 1H5%:
IPUG914, Gowin_PicoRV32 fifift kit Tt
SUG100, Gowin ¥ F 57

SUG101, Gowin BitZIK{EE

SUG502, Gowin Programmer H 7 #8F
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