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2020/01/16 1.0 WA o

MCU 37 #F Wishbone =283 [ 4855 5 45 GPIO;

MCU SZHi¥ i AHB S 2882115

MCU S #F H4h SPI-Flash T # K iz 4T

MCU R4 5% SPI-Flash 2. 5 AHEERIIAE

MCU 7 ¥F Hardware Stack Protection #1 Trap Stack Overflow I .

2020/03/13 1.1

SCRF MCU ARG MK BE 5
FE55 MCU A% T A B T e 5
ik MCU %3R4 .

2020/06/01 1.2

M kx5 & T A SynplifyPro;

2021/07/16 1.3 B FPGA Bt A

AN 4% Simple UART 27 A7 2% Hu bk i 5,

AN 4% 12C Master il GPIO {27 7785 & X s

FEHT AN ¥ 4% SPI-Flash 13X 3 R B0E X

563 TP WAL EERR T 5

BE MCU 2511t

At IDE $ ARk i & ;

563 IDE FARE S AR s

GW2AN-9X/GW2AN-18X, & ITCM il DTCM Size &t ;
151 makehex 1 mergebin J5 %2 % ¥ it

2022/02/14 1.4

2023/08/18 1.5 CFF Arora V FPGA 77 i .

® I GW5SAT-60 A fiA FPGA 7= il
2024/03/29 1.6 ® T mergebin T.H, 3#F GW2AN-18X/9XFPGA /= it ;
® UM RS W
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1 T ARFM 1.1 FHA%E

m

1 srsem

1.1 FRAR

AF W LA & T Bl DK-START-GW5A25 V1.1 FF R RS HE ¥ N
%1, & Gowin_PicoRV32 Wi f ¥ 15 B A gt v i Pl & it 75k, §1E
FEHH P PGUEIT & Gowin_PicoRV32 i 5 4k - gm A2 it

1.2 FLRIAEE
1.2.1 BHER

o DK-START-GW5A25 V1.1
GW5SA-LV25UG324ES
GW5A-25 (A i)

1.2.2 ;AR A
o NI AIRA: =R Gowin_V1.9.9.03 (64-bit)
GMD (AR HFhA: V1.2)

1.3 &&&it
1.3.1 S EFT

Gowin_PicoRV32 #flt GMD (Il IFRRA: V1.2) BRIFIASE IR
HomES vt BRI T 2 E T

...\ref_design\MCU_RefDesign\picorv32_demo
1.3.2 BH&Egt
Gowin_PicoRV32 #2225 ¥ it, il SRR T 25 it

...\ref_design\FPGA_RefDesign\DK_START_GW5A25 V1.1\gowin_pi
corv32
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https://cdn.gowinsemi.com.cn/Gowin_PicoRV32_V1.5.zip
https://cdn.gowinsemi.com.cn/Gowin_PicoRV32_V1.5.zip

2 B gLt 2.1 B2 H

2 MR mIEt

2.1 k&Lt

WAFHTH GMD %A, EFE3EHA “File > Import > General > Existing
Projects into Workspace”, 5| N H4w#E 2% i1 picorv32_demo, i
2-1 1 2-2 Fiow o

[#] 2-1 Select Projects A H

W Impaort O X
Select \
-
Create new projects from an archive file or directory. H

Select an import wizard:

type filter text

v (= General
JE Archive File
[ Existing Projects into Workspace
[} File System
[C] Preferences
([} Projects from Folder or Archive
= C/C++
(= Install
(= Remote Systems
(= Run/Debug

= Team

S _ .
'\?/' < Back Mext = Einish Cancel

IPUG915-1.7 2(9)




2 B gLt

2.2 I E

[# 2-2 Import Projects AH

W Import O X
Import Projects E f
Select a directory to search for existing Eclipse projects. 4
[OF Ela gt e 1 n =l P a ce\workspace riscv\picorv32 demag v| Browse...
(O Select archive file: Browse...
Projects:
picorv32_demo (DN\GMD workspace\workspace riscvipicol Select All
Deselect All
Options
[Jsearch for nested projects
[ Copy projects into workspace
[JHide projects that already exist in the workspace
Working sets
[ Add project to working sets MNew...
Select...

(?:' < Back Next = Cancel

it 2% % it gowin_picorv32 1, %4+ “ITCM > Boot Mode > MCU

boot from external Flash and run in ITCM” %10,

2.2.1 BLE BEhER

B AR S %K1t picorv32_demo 1, & X config.h )% & XA
BUILD_BURN (#define BUILD_MODE BUILD_BURN), #1[& 2-3 ffr.

IPUG915-1.7
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2 B gLt

2.2 I E

E 2-3 lLE R AR

[l configh &2
16
2
3 * @file config.h
4  * author Gowinsemicoductor
5 @device Gowin_PicoRV32
6 * fibrief Configurations.
7
8 “f
El

16 #ifndef CONFIG_H_
11 #define CONFIG_H_

12z
13 //u

145

15 * BUILD_LOAD : MCU boot from and run in ITCM

16 sections.lds

17 * BUILD_BURN : MCU boot from external flash and run in ITCM

1B = sections.lds

19 * BUILD_XIP : MCU boot from and run in external flash

28 ¢ sections_xip.lds

21

22 i

23 #define BUILD_LOAD @ // MCU boot from and run in ITCM, must use sections.lds as linker script!

24 #define BUILD BURN 1 // MCU boot from external flash and run in ITCM, must use sections.lds as linker script!
25 #define BUILD XIP 2 // MCU boot from and run in external flash, must use sections_xip.lds as linker script!
26

27 #define BUILD_MODE BUILD_BURN| //must match with hardware IP

28

293 /*

38 * sections_debug.lds is for debug.

ser configures MCU boot mode

2.2.2 fig B Flash #3528

mii “Properties > C/C++ Build > Settings > Tool Settings > GNU
RISC-V Cross C Linker > General”, %+ “sections.lds” £~ Flash #5#%
5, WK 2-4 Fros.

[&] 24 Big E Flash $&1E88

IPUG915-1.7

) Too

| Settings ¥ Toolchains M Devices # Build Steps

v®

v®

v®
v®

v®

@ Target Processor
(2 Optimization
# Warnings
(2 Debugging
~ B3 GNU RISC-V Cross Assembler

@ Preprocessor

(2 Includes

(2 Warnings

(2 Miscellaneous

GNU RISC-V Cross C Compiler
(28 Preprocessor

(2 Includes

(2 Optimization

2 Warnings

(& Miscellaneous

GNU RISC-V Cross C Linker

(22 General

(2 Libraries

(& Miscellansous

GMNU RISC-V Cross Create Flash Image
(2 General

GMNU RISC-V Cross Create Listing
(2 General

GMNU RISC-V Cross Print Size

(# General

Script files (-T)

Build Artifact Binary Parsers !

€& 8 4l &

Do not use standard start files (-nostartfiles)
[JDe not use default libraries (-nodefaultlibs)

[INo startup or default libs (-nostdlib)

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

[IPrint removed sections (-Xlinker --print-gc-sections)

[JOmit all symbol information (-s)
£

3
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2 Bt it 2.3 Gkt LR

23 wWiIFPRHGIIE
B T EF Build “ % 7, SRRGMES H U, AR R Rt
Binary (%, Wl 2-5 fiis.
25 WIFR TR

{Hp workspace riscy - C/C++ - picorv32_demo/sre/main.c - GOWIN MCU Designer - o x

Fle Edit Source Refactor Navigate Search Project Run Window Help

Hmid [ ®B~& - i Billis-0-@ - ARE MY -F PO

[5 Project Explorer 52 5% =8 [Emanc R = =
3 €203 test 000 3@ * @file main. <] " RN e %

v &5 piconv32 demo 2 U configh ~

u picorn32h

U firmwareh

U irgh

U simpleuarth

U whuarth

2 whgpioh

o whspiflashh

# getchar)

# put_char)

us)
T AHBREGDEMO Re,

# AHBREGDEMO_BA
# PICO_AHBREGDEM
n AHE extended interface @ (anonymous)
32 //Register Definitions 5 WBREGDEMO R
33 tunedef struct & i
< >
& Console 17 0 ¢E BE-&IME-Hr- B

COT Build Console [picorv32 demo]

Invoking: GNU RISC-V Cross Create Listing
riscv-none-embed-objdump --source --all-headers --demangle --line-numbers --wide "picorv32 demo.elf" > "picorv: 32_demo. 1st”
Finished building: picorv32_demo.lst

In NU RISC-V Cross Print Size
ri. mbed-size --format=| elf"
ata bss lec
uz 7724 1
Finished building: p 32_d
15:04:59 Build Finished (took 95.252ms)
v
< >
Writable Smart Insert 3:1 : |

24 TF;

A “Run > Programmer” B LA 4~ Programmer “#7”, $77F
N % T H Programmer.

H.i; Programmer ¢ HE2 “Edit > Configure Device” 3¢ T. 24
“Configure Device” (“*), #TJF Device configuration, F#IETiAE, 0
E] 2'6 Fﬁi_\‘o

® “Access Mode” THi%lE, #%$ “External Flash Mode 5AT” %,

® “Operation” THi%|E, #%H “exFlash C Bin Erase, Program 5AT”
% “exFlash C Bin Erase, Program, Verify 5AT” i1,

® “FW/MCU/Binary Input Options > Firmware/Binary File” &7, 5| N7
BN A g FE R 1T Binary U1
“External Flash Options > Device” £, #%# “Generic Flash”;
“External Flash Options > Start Address” i3, ¥ &y “0x100000”;

il “Save”, SEMRIKIEAE BT Binary SO #GE L E .

IPUG915-1.7 5(9)




2 B gLt

2.5 2% T

[&] 2-6 Device configuration

W Device configuration ? >

Device Operation
Access Mode: External Flash Mode GAT et

Operation: exFlash C Ein Erase, Frogram BAT L

exFlash C Bin Erase, Program GAT

External Flash Options

Device: Generie Flash w

Start Address: 02100000 |

FWMCU/Binary Input Options

Firmware /Binary File: fdesktop,fmcu_testfpicorv32,fpicorv32_demo.bin| D

Sare Cancel

5% Device configuration j&, .17 Programmer . HA%

“Program/Configure” ( =), TFHIK ML T Binary SCF.

25 SEFM

IPUG915-1.7

Gowin_PicoRV32 B mE Wit 7715, EZ %
IPUG911, Gowin_PicoRV32 # {4 % % it
IPUG910, Gowin_PicoRV32 IDE ¥ 4& % Fiit
IPUG913, Gowin PicoRV32 ¥t F#i2% Tt
SUG502, Gowin Programmer J ) 554
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http://cdn.gowinsemi.com.cn/IPUG911.pdf
http://cdn.gowinsemi.com.cn/IPUG910.pdf
http://cdn.gowinsemi.com.cn/IPUG913.pdf
http://cdn.gowinsemi.com.cn/SUG502.pdf

3 it

3.1 Wi S5 3t

3.1 BHE&E it

3 mew

XTI 5 = SR IR, AR “File > Open...”, 5|\
142 2% %3t gowin_picorv32, RJ DARRE B FH 75 R B & 7R A

Gowin_PicoRV32,

A2 25 it RSO RR I 3R 3-1 i
& 3-1 BHESE Rtk

&S

ik

gowin_picorv32.v

IP Core Generator .=~ f#] Gowin_PicoRV32 IP %11

picorv32_demo.v

Gowin_PicoRV32 Top Module s:4I4k Al 7 ¥ it

wbreg.v Open Wishbone &2k 4 & 41 15 &7~ 5l
ahbreg.v Open AHB L4547 i AR5 £ 7~ 15l
button.v MR Hh W
cnt.v THEL AR L)
key_debounce.v IR GRS
picorv32.cst YIBERL) R
picorv32.sdc I P2 3
32 &ZE
1817446 T A GowinSynthesis, Zi & {25t PoA MO,
lz] 3'1 Fﬁi_\‘o
IPUG915-1.7
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3 T

3.3 fii [ 2k

& 3-1 84

A7 GOWIN FPGA Designer - [CAU

&

Process

p\gowin_picorv32\imp

2 Hle Edit Project Tools Window Help

# =&

8 x

{ | Design Summary
v [ User Constraints
|.L FloorPlanner
“ Timing Constraints Editor
v (D synthesize
Synthesis Report

Place & Route Report
Timing Analysis Report
Ports & Pins Report

rogrammer

Design  Process  Hierarchy

Console

Synthesis Messages
Synthesis Details
Resource

in_picorv2_syn.rpt.html]

8 2

‘rd & -

Resource Usage Summary
Resource Utilization Summary

Max Frequency Summary

Detail Timing Paths Informations

Start Page

Top Level Module

Synthesis Details

picorv32_deme

Running parser:

CPU time = Oh Om 1s, Elapsed time = 0h Om
1s, Peak memory usage = 266.688MB
Running netlist conversion:

CPU time = Oh Om 0s, Elapsed time = 0h Om
0s, Peak memery usage = 0MB
Running device independent optimization:

Netlist Fil Timing Optimizing Phase 0: CPU time = Oh Om
e 0.296s, Elapsed time = 0h Om 0.205, Peak
hd Place & Route Clock Summary memory usage = 266.688MB

Optimizing Phase 1: CPU time = 0h Om
0.203s, Elapsed time = Oh Om 0.203s, Peak
memory usage - 266.688MB

Optimizing Phase 2: CPU time = 0h Om
0.203s, Elapsed time = Oh Om 0.214s, Peak
memory usage = 266.688MB
Running inference:

Inferring Phase 0: CPU time = 0h Om 0.203s,
Elapsed time = 0h Om 0.201s, Peak memory
usage = 266.688MB

Inferring Phase 1: CPU time = Oh Om 0,

Design Summary /i gowiin_picorv32 syn.rpthtml

[60%] Tech-Mapping Phase @
[65%] Tech-Mapping Phase 1
[75%] Tech-Mapping Phase 2
[80%] Tech-Mapping Phase 3
[90%] Tech-Mapping Phase 4
[
[

GowinSynthesis finish

completed
completed
completed
completed
completed

95%] Generate netlist file "C:\Users\liukai\Desktop\gowin_picorv32\impl\gusynthesis\gowin_picorv32.vg" completed
100%] Generate report file "C:\Users\liukai\Desktop\gowin_picorv32\impl\gusynthesis\gowin_picorv32_syn.rpt.html” completed

%

Console  Message

3.3 fimthLk

FEPF BT AR S, A 3-2 Fiw
B 3-2 57tk

3.4 T#

IPUG915-1.7

SEEER A, 184740 A 26 1 H. Place & Route,

SERAT AT, PR

{ | Design Summary
v [ User Constraints
[.E FloorPlanner
“ Timing Constraints Editor
v (D synthesize
Synthesis Report
Netlist File
~ (@ Place & Route

Place & Route Report
Timing Analysis Report
Ports & Pins Report

Programmer

A7 GOWIN FPGA Designer - [C:\Users\liukai\Desktop\gowin_picorva2\impl\pnr\gowin_picorva2.rpthtmi] - [m] X

2 Fle Edit Project Tools Window Help - &%
- >4 & Z |

O ET 4| @Ee 2

Process 8 x o

PnR Details

PnR Messages|
PnR Details
Resource

Resource Usage Summary
Place & Route Process

I/0 Bank Usage Sumimary’

Global Clock Usage Summary

Global Clock Signals

Pinout by Port Name

All PackagePins_—
Total Time and Memory Usage

Running placement:
Placement Phase 0: CPU time = 0h 0m 1s, Elapsed time = 0h Om 15
Placement Phase 1: CPU time = 0h 0m 0.638s, Elapsed time = 0h Om 0.639s
Placement Phase 2: CPU time = 0h 0m 13s, Elapsed time = Oh Om 13s
Placement Phase 3: CPU time = oh om 33s, Elapsed time = 0h 0m 33s
Total Placement: CPU time = Oh Om 48s, Elapsed time = Oh Om 485
Running routing:
Routing Phase 0: CPU time = 0h Om 0,004s, Elapsed time = 0h Om 0.004s
Routing Phase i h Om 40s, Elapsed time = 0h Om 40s
Routing Phase h 0m 0.23s, Elapsed time = 0h 0m 0.23s
Routing Phase 3; h Om 0s, Elapsed tim: 0s
Total Routing: CPU time = Oh Om 40s, Elapsed time = Oh Om 405
Generate output files:
€PU time = Oh Om 2s, Elapsed time = Oh Om 2s

CPU time = Oh 1m 30s, Elapsed time = 0h 1m 30s, Peak memory usage = 664MB

-~
“ >

Design  Process  Hierarchy ¥ Start Page Design Summary 2 gowin_picorv32.rpthtm|

Console 8 x

Bitstream generation in progress......

Bitstream generation completed

Generate file "C:\Users\liukai\Desktop\gowin_picorv32\impl\pnrigowin_picorv32.pin.html" completed

Generate file "C:\Users\liukai\Desktop\gowin_picorv32\impl\pnrigowin_picorv32.rpt.html” completed

Generate file "C:\Users\liukai\Desktop\gowin_picorv32\impl\pnrigowin_picorv32.rpt.txt" completed

Generate file "C:\Users\liukai\Desktop\gowin_picorv32\impl\pnrigowin_picorv32.tr.html" completed

Fri May 24 108:30:05 2024 v

< >

%

Console  Message

AT VR AR R # T E Programmer, R #A45 HRSR SCA

#¥5l; Programmer 354
“Configure Device” (

K 3-3

B

“Edit > Configure Device” = T. F.4*
), #TJF Device configuration, TF#IEWACE,

® “Access Mode” THi%lF, #E#E “External Flash Mode 5AT” &7,

8(9)




3 ffF Bt

3.5 2% T

® “Operation” F$i151%, i%%“exFlash Erase, Program 5AT "u“ exFlash

Erase, Program, Verify 5AT” &1

® “Programming Options > File name” #&30, 5| N5 N 16145t

[EN BT

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

® “External Flash Options > Start Address” i3, ¥ & >y “0x000000”;

® il “Save”, SEMMEMEBCITILI A T BUE LA -
[#] 3-3 Device configuration

W Device configuration ? et

Device Operation
Access Mode: External Flash Mode GAT -

Operation: exFlash Erase, Program BAT b

exFlash Erase, Program BAT

Frogramming Options

File name: |iu]cai;"]]esktopfgowin_picorv32fimp1fpnr,fgowin_picorv32. fsl D

User Flash Initialization

External Flash Options

Device: Generic Flash -

Start Address: 0000000

Save Cancel

5¢ 1% Device configuration j5, ®#.ii Programmer . HA4%

“Program/Configure” ( &0 ), T EAE TSI S .

3.5 8EFi

IPUG915-1.7

Gowin_PicoRV32 tfifFi&it, 1#55%:
IPUG914, Gowin PicoRV32 fifif} % it 2% Fiif
SUG100, Gowin z Y HA4H 15 e

SUG935, Gowin Bt #HE £ 45w/,
SUG1018, Arora V i 2y Wi F F 45 B
SUG502, Gowin Programmer H /" $5F4
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http://cdn.gowinsemi.com.cn/IPUG914.pdf
http://cdn.gowinsemi.com.cn/SUG100.pdf
http://cdn.gowinsemi.com.cn/SUG935.pdf
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