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1 2% Wit 1.1 B 258

1 e Ay

1.1 RKEG&E |t
Gowin_PicoRV32 #fit GOWIN MCU Designer (V1.1 &L EAA)
PR RFE S T . B BRI N 22 %t

Gowin_PicoRV32\ref_design\MCU_RefDesign\GMD_RefDesign\gowi
n_picorv32

1.2 EH&E T

Gowin_PicoRV32 $¢ & = = IR (V1.9.6 Beta & UL L fRAD [AE1F
SR WS FEESRI N 2 kT

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

2 BfEZHE T

2.1 AP

2.1 BRHY-EFE8E

2 NS SR any

GOWIN MCU Designer (V1.1 KU\ EReAS, @i s~ 2% %

it
!

543t = RS B R 3K GOWIN MCU Designer license

2.2 FANKHESEZ R

LRI R T RS it il

M FTF- GOWIN MCU Designer, iE&#32H4~ “File > Open Projects
from File System...”, L& 4ufE 2% K 1T gowin_picorv32, H.ii“Finish”,

SN FE S % % gowin_picorv32, 1K 2-1 FiR.

& 2-1 SARHSERHT

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\workspace\gowin_picorv32
type filter text
Folder

[¥] gowin_picorv32

Import as

Eclipse project

4

w e et e e - -~

Directory... H Archive... ]

Use installed project configurators to:

[¥] Search for nested projects
[#] Detect and configure project natures

Working Sets

[[] Add project to working sets

@

[ Select Al |

[ Deselect All ]

1 of 1 selected

[T Hide already open projects

Einish ] ’ Cancel

IPUG915-1.2
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http://cdn.gowinsemi.com.cn/GMD_V1.1.zip
http://cdn.gowinsemi.com.cn/GMD_V1.1.zip

2 BfEZHE T 2.3 BAFEE

2.3 REAE
PABRARIT K T RS Al
fififh 22 %1t gowin_picorv32 f¥) ITCM Bt Bk rh, B & B shAiziT 5
A A MCU boot from external Flash and run in ITCM.
2.3.1 Boot Mode BC &

RNREA 225 1 A s Aliz 47 77 308 MCU boot from external Flash
and runin ITCM, Bt A4 2 2% 1311 gowin_picorv32 [f] config.h Fit &
S, A shAiE 4T 7 A %2 XA BUILD_BURN  (#define
BUILD_MODE BUILD_BURN), i 2-2 fif 7.

[ 2-2 Boot Mode B &
config.h &2

i-+-| Copyright (C) 2014-2020 Gowin Semiconductor Technology Co.,Ltd.[]

13

14 #ifndef CONFIG H_

15 #define CONFIG_H_

17 //User configures MCU boot mode

18 :

19 " BUILD_LOAD : MCU boot from and run in ITCM

2@ * sections.lds

21 * BUILD_BURN : MCU beot from external flash and run in ITCM

22 = sections.lds

23 * BUILD_XIP : MCU beot from and run in external flash

24 % sections_xip.lds

25 .

26 -

27 #define BUILD LOAD ® // MCU beot 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 secticns.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!
38

31| #define BUILD MODE BUILD_BURN

32

33 #endif /* CONFIG_H_ */

2.3.2 Flash $415%880CE

RN 2 2% it s sh Az 47 75 208 MCU boot from external Flash
and run in ITCM, FTLLEAY Flash B2 BT “GNU RISC-V Cross C
Linker > General > Script files (-T)”, %% sections.lds 1}y Flash 4428 .

Flash B2 lc &, i 2-3 fios.

IPUG915-1.2 3(10)
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2.4 ik

[# 2-3 Flash #iE2EEE

@ Target Processor
(# Optimization

Script files (-T)

€8 & 0l P

# Warnings
(% Debugging

4 %y GMNU RISC-V Cross Assembler
(# Preprocessor
(2 Includes
(# Warnings
(# Miscellaneous

4 [ GNU RISC-V Cross C Compiler
(# Preprocessor
(# Includes
(# Optimization
(# Warnings
(% Miscellaneous

4 ¥ GNU RISC-V Cross C Linker
(# General
(2 Libraries
(# Miscellaneous

4 [y GNU RISC-V Cross Create Flash Image
(# General

4 ¥ GNU RISC-V Cross Print Size
(# General

2.4 YmiE

Sl TR B < 87, GRBE S E R, PR AR

BIN 24, i 2-4 pro~.
& 2-4 YmiFE

G €/C++ - gowin_picorv32/user/main.c - GOWIN MCU Designer

w

Fle Edit Source R Mavigate Search Project Run Window Help
N-EE® @ie| &l P ARE M
main.c I3
@ * Copyright (C) 2014-2828 Gowin Semiconductor Technology Cg.,Ltd.[]
13

Quick Access }| B |

14 /* Includes - - -
15 #include "config.h”

16 #include “picorv32.h”

17 #include "Ffirmware.h
15 #include "simpleuart.h”
19 #include “wbuart.h”

26 #include "wbgpio.h”

21 #include "irg.h"

22 #include "advspi.h™

25 #include “open_ahb.h”
24 #include “open_wb.h"

26 #ifdef USE_WBUART

27 #define get_char()
25 #define put_char(c)
20 #else

whuart_getc()
whuart_putc(c)

38 #define get_char() uart_getchar()
51 #define put_char(c) uart putchar(c)
32 #endif

33

4

|2 problems & conscle 52 | B} Debugger Conscle

r

OB HEE-&lMB-f-=8

COT Bulld Console [gowin_picorva2]

INVOKINGT G0 RISL-V CrOSs Lreate Fiasn Image
Finished building: gowin_picorv32.bin

Invoking: GNU RISC-V Cross Print Size
riscv-none-embed-size --format=berkeley "gowin picorv32.elf”
text  data bss dec hex filename
5408 108 180 5616 158 gowin_picorvi2.elf
Finished building: gowin_picorv32.siz

14:45:22 Build Finished (tock 75.197ms)

riscv-none-embed-objcopy -0 binary -j .text -j .data -j.irgsec -j.ldsec -j.btsec "gowin_picorv32.elf"

“gowin_picorv32.bin"

< i ]

IPUG915-1.2
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2 sE &I 2.5 F#

2.5 &

L SE RS “Run > Programmer” 58 T H# Programmer “/M”, T7F
N #; T E Programmer, 1 2-5 fizr.

[ 2-5 THF F#H L E Programmer
W C/C++ - gowin_picorv32/user/main.c - GOWIN MCU Designer -g =k __g J

Fle Edit Source Refactor Navigate Sear ject | Run | Window Help
ﬁ i | 5 Q ¥ |og LY | i X US‘E Programmer ¥
| % Debugprogrammer s | B ([
[€] main.c &2 Debug History » & (=
4@ * Copyright (C) 2814-2028 Gowin Semico| Debug As [ &
= | Debug Configurations... !

i 14 /* Includes --------------c---omooooooooo i |
15 #include "config.h™

16 #include “"picorv32.h”
7 #include "firmware.h" Toggle Line Breakpoint
18 #include "simpleuart.h”

19 #include “wbuart.h”

Toggle Breakpoint Ctrl+Shift+B

Toggle Method Breakpaint

28 #include “"wbgpio.h™ | Toggle Watchpoint

21 #include “irq.h" . . |
22 #include “advspi.h® ‘& Skip All Breal-cpomtsl Ctrl+Alt+B

23 #include “open_ahb.h" Remove All Breakpoints

24 #include "open_wb.h" Breakpoint Types 5

25

26 #ifdef USE_WBUART

27 #define get char() wbuart_getc()
28 #define put char(c) wbuart_putc(c)

29 #else i
BN R e R
4 »
I#] Problems B Console %2 | §} Debugger Consale 4 qp | 8 &H =" | Ml
CDT Build Console [gowin_picorv32]
Invoking: GNU RISC-V Cross Print Size *
riscv-none-embed-size --format=berkeley “"gowin_picorv32.elf"
text data bss dec hex filename m
5548 1e8 1lee 5748 1674 gowin_picorv32.elf =3

TSI RCE A A SRy 12 e Sy e JeRp s e

4 3

H.i; Programmer 242 “Edit > Configure Device” 5 T H A
“Configure Device” (“#), F]JT Device configuration.

“Access Mode” %k, #%EF “External Flash Mode” iETi.
“Operation” N3, % “exFlash C Bin Erase, Program” &
“exFlash C Bin Erase, Program, Verify” %,

“FW/MCU Input Options > Firmware/Binary File” &I, SAFETR
B HAF B — 3k BIN SCAFS

“External Flash Options > Device” &3, HR¥EIT &M%k Flash it
HHI%EFE, = DK-START-GW2A18 V2.0 JF &k % Winbond
W25Q64BV.

“External Flash Options > Start Address” i3, ¥ & & “0x400000”.

Hif; “Save”, WKl 2-6 Fiur.

IPUG915-1.2 5(10)




2 BfEZHE T

2.6 ZHE T

IPUG915-1.2

[#| 2-6 Device configuration

W Device configuration

Device Operation

IAccess Mode: [External Flazh Mode

2l

IDperation: lexFlash C Bin Erase, Frogram

T

exFlash C Bin Erase (in 4FF Alignment]), Frogram

External Flash Options

I Device: Winbond W25QB4EY

-1l

I Start Address: 0400000

FH/MCU Input Options

I Firmware/Binary File: er-bakfUsersfroot/Desktop/gowin_picorv3Z. bin E] I

Save

) o]

5¢ 1% Device configuration 5, Hifi Programmer T B~

“Program/Configure” ( “%), 5SERCKM BT 3k BIN SCHFRY T 2.

2.6 &EFfif}

Gowin_PicoRV32 B 4mis b it ik, HZ%:
IPUG911, Gowin PicoRV32 #At:-4wfE 2 2% F i}

IPUG910, Gowin PicoRV32 IDE #f: 2% F-

IPUG913, Gowin PicoRV32 #f; F #5% F

SUG502, Gowin Programmer F J? {54

6(10)
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http://cdn.gowinsemi.com.cn/IPUG913.pdf
http://cdn.gowinsemi.com.cn/SUG502.pdf

3 WS E &t 3.1 A

3 BHsEit

3.1 IR

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

3.2 FHFEREE

Gowin_V1.9.6 Beta & b\ A

3.3 BAEHEEEIT
DU R T B AL S 2 %1t

M H s I AE, EHFEEE “File > Open...”, {1 2%
¥ it gowin_picorv32, #ni& 3-1 fli7R.

& 3-1 IANEHSERIT
Look in: [E,e’homefliukai;gowin_picomBZ ¢] « Q) f L [%

Computer @ impl
liukai SIC

=] ggowin_picc—wE‘-lg prj

| | gowin_picorv32.gprj.user

File name: gowin_picorv32.gprj QPe"

Files of type: | All Files (*) 3

IPUG915-1.2 7(10)




3 B 2% it

3.4 454

WiPE 2% it TR RTL it 3effafiig, sk 3-1 s

* 3-1 @&t n

SCAF

Eiiipay

gowin_picorv32.v

IPCore Generator 7~ ] Gowin_PicoRV32 {4} ¥ it

picorv32_top.v

Gowin_PicoRV32 Top Module SE{5l 4k A1 FH 7 ¥ it

wbreg.v

Open Wishbone /& 284 @ AT 13 &7

ahbreg.v

Open AHB & 23" FE /MRl 5 7< fl

button.v A1 A W A
picorv32.cst YIBERL)
34 286

iz47454 T B Synplify Pro 8{ GowinSynthesis, Z&tifh:&%&it, 7=
4 Netlist File, 1l 3-2 ffizn.

& 3-2 ZZERHFSER

GOWIN FPGA Designer - [/home/liukai/gowin_picorv32/impl/gwsynthesis/gowin_picorv32_syn.rpt.htmli]

# File Edit Project Tools Window Help E]
v g 7 o

b H'sxm &N

Process @® [«]

I'! Design Summary
= [71 User Constraints « Synthesis Messages

Synthesis Messages

| FloarPlanner

« Design Settings

- Resource Report Title GowinSynthesis Report
" > Resource Usage Summary /home/liukai/gowin_picorv32/src/gowin_picorv32/gowin_picorv32.v
B Synthesis Report . ) ,thnmefl\uka\fgowm picorv32/src/picorv32_top.v
Netlist File o Resource Utilization Summary Design File liukaijgowin_picorv32/src/wbreg.v

/heme/liukai/gowin_picorv32/src/ahbreg.v

E Place & Route /heme/liukai/gowin_picorv32/src/butten.v

Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report

s Timing
o Clock Summary

« Timing Report GowinSynthesis Constraints File

« Performance Summary GowinSynthesis Verision GowinSynthesis V1.9.xBeta

1% Program Device o Detail Timing Paths Informations Created Time Fri May 22 13:59:15 2020

Copyright (C)2014-2020 Gowin Semicenducter Corporation. ALL

o« Summary rights reserved.

Legal Announcement

[4]

il I
Start Page ® Design Summary X

Design | Process Hierarchy ] ' gowin_picorv32_syn.rpt.html 3

Console

L1u%] UPTIMIZING Pnase u completed

[15%] Optimizing Phase 1 completed

[25%] Optimizing Phase 2 completed

Running inference ...

[35%] Inferring Phase @ completed

[50%] Inferring Phase 1 completed

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

[90%] Tech-Mapping Phase 4 completed

[[!lss%] Generate netlist file "/home/liukai/gowin picorv32/impl/gwsynthesis/gowin picorv32.vg" completed
.

%

Console Message

3.5 ffEthtk

SEREEA G, BT i L H Place & Route, SERARRIfiZk, F=4
ﬁﬁ1¢&ﬁ‘ﬁ%‘/}mi1¢, MK 3-3 s

@®

IPUG915-1.2 8(10)




3 B 2% it 3.6 T#

& 3-3 FEfHhLk

GOWIN FPGA Designer - [fhome/liukai/gowin_picorv32/impl/pnr/gowin_picorv32.rpt.html]

7 File Edit Project Tools Window Help

Process (2]
1" Design Summary

=[5 User Constraints

#hic B &

- PnR Messages

EIEE]

PnR Messages

| FloorPlanner - PnR Details
& Timing Constraints Editor « Placer Report Title Gowin PnR Report
= Synthesize . TR - R
= Resource Usage Summary Design File fhome/liukai/gowin_picorv32fimpl/gwsynthesis/gowin_picorv32.vg

Synthesis Report
Netlist File

=@ Place & Route

B Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report

it Program Device

- 1/0 Bank Usage Summary

> Router

= Global Clock Usage Summary
= Global Clock Signals

[l Pinout by Port Name

= All Package Pins

« Memory Usage

Physical Constraints File
Timing Constraints File
GOWIN Version

Part Number

Created Time

Legal Announcement

fhomefliukai/gowin_picorv32/src/picorv32.cst
V1.9.xBeta

GW2A-LV18PG256C8AIT

Fri May 22 14:06:47 2020

Copyright (€)2014-2020 Gowin Semiconductor Corporation. Al rights reserved.

PnR Details =

[4] I D
Start Page 4 gowin_picorv32.rpt.html b4 ‘

Design | Process | Hierarchy | Design Summary *

Console
e e e

Bitstream generation in progress......

Bitstream generation completed

Running power analysis......

[100%] Power analysis completed

Generate file "/home/liukai/gowin picorv32/impl/pnr/gowin picorw32.power.html" completed
Generate file "/home/liukai/gowin picorv32/impl/pnr/gowin picorv32.pin.html" completed
Generate file "/home/liukai/gowin_picorv32/impl/pnr/gowin_picorv32.rpt.html" completed
Generate file "/home/liukai/gowin picorv32/impl/pnr/gowin picorw32.rpt.txt" completed
Generate file "/home/liukai/gowin picorv32/impl/pnr/gowin_picorv32.vo" completed
Generate file "/home/liukai/gowin_picorv32/impl/pnr/gowin_picorv32.tr.html" completed
Generate file "/home/liukai/gowin picorv32/impl/pnr/gowin picorv32.posp” completed

Fri May 22 14:06:50 2020

Place&Route finish

%

Console | Message |

3.6 TH
EATE T IR AR N4 B Programmer, T # BRSSO
.7 Programmer 242 “Edit > Configure Device” 8 T H A
“Configure Device” (), #T7F Device configuration.

DL TT %% T B A, DK_START_GW2A18 V2.0 &% &1t A,

“Access Mode” T4k, #%EF “External Flash Mode” JETi.

“Operation” T3, i%£#F “exFlash Erase, Program” & “exFlash
Erase, Program, Verify” 1%,

“Programming Options > File name” %3, SN2 %11
E /YL

“External Flash Options > Device” &3, HR¥#EIT &M%k Flash it
HHI%EFE, = DK-START-GW2A18 V2.0 JF & i % Winbond
W25Q64BV .

“External Flash Options > Start Address” %3, ¥ & & “0x000000”.

Hif; “Save”, WKl 3-4 Fiur.

IPUG915-1.2 9(10)




3 W= 3.7 % F

[#| 3-4 Device configuration

¥ Device configuration

LB |

Dewice Operation

-]

IJ\ccess Mode: IExternal Flach Mode
[exFlash Eraze, Frogram '] I

IUperation:

Frasze (in 4K Aligzmment) and program the external SPI flash

Malke zure the config mede iz “0117.
Malte zure the config frequency in fz-file iz lesz than BOMhz ( >30Mhz

muzt set FASTEEAD_H pin J.|

Programming Options
D fuser-bakfUsers/root/Desktop/ zowin_picorviZ. f= Q

File name:

Uzer Flash Initialization

External Flash Options

Device: [Winbond H25GB4EY -

I Start Address: Oac000000 I

Save ] [ Cancel

5¢ % Device configuration 5, Hifi Programmer T A4~
“Program/Configure” ( 50, 5€ BB & THIG I SO 1 2.

3.7 & EF M
Gowin_PicoRV32 ffifFi%it, 155%:
IPUG914, Gowin PicoRV32 ffi{: #5115 % F-
SUG100, Gowin = 65
SUG101, Gowin #ilZIH{5E
SUG502, Gowin Programmer H /854

10(10)
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