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1 Gowin_PicoRV32 Z# ¥ it 1.1 BEwmESE T

1 Gowin_ PicoRV32 £&1&3T

1.1 K HHiESE%it
Gowin_PicoRV32 #fit GOWIN MCU Designer V1.0 /% DL F iR A #AEER
R mIES H WA BRI N S H )

Gowin_PicoRV32\ref_design\MCU_RefDesign\GMD_RefDesign\gowi
n_picorv32

1.2 EHE&E T

Gowin_PicoRV32 it Gowin Yun Yuan V1.9.5 Beta f LA I i A i A4
ZEWE. BRSNS )

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 Gowin_PicoRV32 # - 4mfE it 2.1 AR

2 Gowin_PicoRV32 Z4-miFiit

2.1 BRHEE

GOWIN MCU Designer V1.0 LA FhA
E!
51 = = B R S RFBR R 3L GOWIN MCU Designer license

2.2 FARHESE R

W F T GOWIN MCU Designer, EFEH4~ “File > Open Projects
from File System...”, R4 fE S % ¥ 1T gowin_picorv32, H.ii“Finish”,
SN RS 2% %t gowin_picorv32, W& 2-1 fios.

2-1 EANBRHSE T
W Import Proects from File Sysiem o Arcrive A - ==
w i ot om Fle e o v e N -~ =~

[
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. ; /J

Import source:  C:\GMD\workspace\gowin_picorv32

4

Directory... ][ Archive... ]

type filter text l Select All ]
Fold I rt
2 ,,er T m.po 22 . [ Deselect All ]
[¥] gowin_picorv32 Eclipse project

1 of 1 selected

[THide already open projects
Use installed project configurators to:

[¥] Search for nested projects

[] Detect and configure project natures

Working Sets

[T Add project to working sets

@)
&

2.3 RH-ECE

< Back Next > Einish ] l Cancel J

fifif 2 %44t gowin_picorv32 ) ITCM Fd Bk midr, Fl & B sh st 7
N MCU boot and run in external Flash.
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2 Gowin_PicoRV32 # - 4mfE it 2.3 BAFBLE

2.3.1 Boot Mode it &

RN AR 228 Wit Je 3 A2 47 77 308 MCU boot and run in external
Flash, FrbABt4mfEs 2141t gowin_picorv32 [ config.h &1, & XS EIAN
247 2 % 8 XN BUILD_XIP (#define BUILD_MODE BUILD_XIP), #
K 2-2 Fiis .

2-2 Boot Mode fit &

[b config.h &2
@ * Copyright (C) 2014-20828 Gowin Semiconductor Technology Co.,Lid.[

#ifndef CONFIG_H_
#define CONFIG_H_

/{User configures MCU boot mode

* BUILD_LOAD : MCU boot from and run in ITCM

* 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

* sections_xip.lds

I a
LNV R R Vi RV S PV

B

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

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

#define BUILD_MODE BUILD_XIP

LUl L L Rd R ORI ORD ORI PRI R ORI R P e

Wi oRd b @ WD 0O =] L0

#endif /* CONFIG H_ */

B

2.3.2 Flash 43538 E

RUNBE 228 Wit e 3 A1z 47 77 308 MCU boot and run in external
Flash, ATl GOWIN MCU Designer 1) GNU RISC-V Cross C Linker it &
Wi, %% sections_xip.lds 1£y Flash 5545 4% .

Flash BEiEastic &, WK 2-3 A,
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2 Gowin_PicoRV32 # - 4mfE it

2.4 ik
[ 2-3 Flash #5008
& Tool Settings | # Toolchains | ‘B Devices | # Build Steps Build Artifactl Binary Pars-ers-l @ Error Parsers|
(E Target Processor Script files (-T) & e 8 53

(& Optimization

(# Warnings

(# Debugging

B3 GNU RISC-V Cross Assembler
@ Preprocessor
(# Includes
2 Warnings

[

(2 Miscellaneous
4 3 GNU RISC-V Cross C Compiler
(% Preprocessor
(2 Includes
@ Optimization
(& Warnings
(# Miscellaneous
4 ) GNU RISC-V Cross C Linker
(# General

(22 Libraries
2 Miscellaneous
4 8 GNU RISC-V Cross Create Flash Image
# General
4 % GNU RISC-V Cross Print Size
2 General

Do not use standard start files (-nostartfiles)

[[ Do not use default libraries (-nodefaultlibs)
[[INo startup or default libs (-nostdlib)

Remave unused sections (-Xlinker --gc-sections)

[] Print removed sections (-Xlinker --print-ge-sections)

[C] Omit all symbal information (-s)

2.4 YmiE

Bl T AR R A “ S, wixSH T, Hith Gowin_PicoRV32 #
9w FE — 3k BIN S0, Wik 2-4 Fios.
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2.5 T

2.5 T#;
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B 2-4 4miE

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

ge=ro

File Edit Source Refactor Navigate Search Project Run Window Help

LA JBinl &Ml ki # 54 BB DD F %o o

(il

main.c I3
2@ Copyright (C) 2014-2828 Gowin Semiconductor Technology Cg.,Ltd.[]

8 /% INELURS ~ - /
5 #include "config.h”

5 #include "picorvi2.h”
#include "firmvare.h”
5 #include “simpleuart.h”
9 #include “wbuart.h”
#include "wbgpio.h”
#include “irq.h”

2 #include “advspi.h”

5 #include “open_ahb.h”
4 #include “open_wb.h"

6 #ifdef USE_WBUART

7 #define get_char() wbuart_getc()
5 #define put_char(c) wbuart_putc(c)
9 #else

#define get_char() uart_getchar()
#define put_char(c) uart_putchar(c)
2 #endif

WL LW R N R R M R N R NN R R R
LR d el ] g o

[2 Problems & Console 52 | Bl Debugger Console

& i (B LB BB

COT Bulld Console [gowin_picorva2]

INVOKINGT G0 RISL-V CrOSs Lreate Fiasn Image

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

Invoking: GNU RISC-V Cross Print Size
riscv-none-embed-size -—format=berkeley “gowin_picorv32.clf”
text  data bss dec hex filename
5448 108 100 5616 15f@ gowin_picorv32.elf
Finished building: gowin_picerv32.siz

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

“gowin_picorv32.bin”

Fl .

Quick Access ;| 5 | [
=g

x| MB-N-=06

1 [

B “Run > Programmer” 8¢ T E. A% Programmer “%”,

Programmer.

T9F

¥ Programmer 325424 Edit > Configure Device "8 T. £ Configure
Device ““#”, FJ7F Device configuration X 1EHE, “Access Mode” T #i%l
ik “External Flash Mode”, “Operation” T $i%1|$i%F “exFlash C Bin
Erase, Program”, “Firmware/Binary File” &5\ % T # /1)
Gowin_PicoRV32 il BIN 324, “External Flash Options” ' “Device”
IRHEAR L Flash 5 5 8 8%E#:, WE = DK-START-GW2A18 V2.0 JF R AR
#, Winbond W25Q64BV, “ Start Address "% & N“0x400000”, #.i“ Save”,

WK 2-5 Ffi7s o
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2 Gowin_PicoRV32 # - 4mfE it

2.6 Z% T

[&] 2-5 Device configuration

{}'} Device configuration - m |

Device Operation

IAccess Mode: [External Flazh Mode V] I

IDperation: lexFlash C Bin Erase, Frogram Y] I

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

External Flash Options

I Tevice: Winbond W2SAE4EBY V] I

I Start Address: 0400000 I

FH/MCU Input Options

I Firmware/Binary File: er-bakfUsersfroot/Desktop/gowin_picorv32. bin E] I

Save ][ Cancel ]

5e5% Device configuration J&, .7 Programmer 1. H 4%

Program/Configure “ =7, 5Ei% Gowin_PicoRV32 il BIN 34 F#k.

2.6 SEFM

Gowin_PicoRV32 B Bt ksS4

IPUG911, Gowin_PicoRV32 4L %% Tt
IPUG910, Gowin_PicoRV32 IDE #f:%% T it
IPUG913, Gowin_PicoRV32 ¥ T #&% T/t
SUG502, Gowin Programmer H F $&F4
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http://cdn.gowinsemi.com.cn/IPUG911-1.0_Gowin_PicoRV32软件编程参考手册.pdf
http://cdn.gowinsemi.com.cn/IPUG910-1.0_Gowin_PicoRV32_IDE软件参考手册.pdf
http://cdn.gowinsemi.com.cn/IPUG913-1.0_Gowin_PicoRV32软件下载参考手册.pdf
http://cdn.gowinsemi.com.cn/SUG502-1.1_GowinProgrammer用户指南.pdf

3 Gowin_PicoRV32 i ff-# it 3.1 A fEIA L

3 Gowin_PicoRV32 &5t

3.1 BHHEE

DK-START-GW2A18 V2.0: GW2A-LV18PG256C8/17

3.2 RHIEE

Gowin_V1.9.5 Beta }% A _EfiiA

3.3 FNEHSEZ I
XlATIT Gowin Z=i# A, WEE=E 42 “File > Open”, THHEMFZ%
wit gowin_picorv32, #1E 3-1 fiR.
& 3-1 A\ Gowin_PicoRV32 BH-&£igit
Look in: [E,e’homefliukai;gowin_picomBZ ¢] « Q) f L [%
Computer impl
liukai @ SIC

= égowin_pic0w32.g prj

| | gowin_picorv32.gprj.user

File name: gowin_picorv32.gprj QPe"

Files of type: | All Files (*) 3
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3 Gowin_PicoRV32 f#{ ik it

3.4 4%

W22t TR EZE S, 1k 3-1 s,
*® 3-1 BHESE RS

A ik

gowin_picorv32.v

IPCore Generator =4 ] Gowin_PicoRV32 figiff 51t

picorv32_top.v Gowin_PicoRV32 51k Al A 7 ¥ 1t
wbreg.v Open Wishbone & 283 & 4134 %% 7 5l
ahbreg.v Open AHB 44 B AN L & o tfl
button.v G0 WA

picorv32.cst

WL

Ip

S5

= =

Frt A R

iZ4T434 T B Synplify_Pro B¢ GowinSynthesis, %
AE, Wl 3-2 Fioss

32 ZE&8E T

GOWIN FPGA Designer - [/home/liukai/gowin_picorv32/impl/synthesize/rev_1/gowin_picorv32.htm]

IPUG915-1.1

./ File Edit Project Tools Window Help BEERE)
T ‘ =z po
B Hox& W
Process ® 7 gowin_picorv32 = =
B Gesign Summa (rev.1) #Build: Synplify Pro (R) P-2019.09G-Beta2, Build 208R, Jan 7 2020
b 9 1y, | Synthesis * #install: /share/gwsw/gowin_new/trunk/Gowin/Gowin_YunYuan_V1.9.xBeta/SynplifyPro [
=% User Constraints * Compiler #0S: Linux
T FloorPlanner —L—Re a #Hostname: JINAN9100.sdgowin.com
* Timing Constraints Editor = %l’“—“ # Tue Mar 3 10:27:29 2020
— traint
=) Synthesize e
=Y, _ Applicator #Implementation: rev_1
PO | Pre-mapping
Netlist File Eevort )
: * Clock Copyright (C) 1994-2020 Synopsys, Inc.
o Place & Route Summary This Synopsys software and all associated documentation are proprietary to Synopsys
Place & Route Report * Clock and may only be used pursuant to the terms and conditions of a written license agr
o < Conversion with Synopsys, Inc. All other use, reproduction, modification, or distribution of
Timing Analysis Report (5 Mapper Synopsys software or the associated documentation is strictly prohibited.
Ports & Pins Report Report Tool: Synplify Pro (R)
i e & Timing Build: P-2019.09G-Beta2
et e P Re nk Install: /share/gwsw/gowin_new/trunk/Gowin/Gowin_YunYuan_V1.9.xBeta/SynplifyPro
Bl Program Device _po_:, Periord || 0S¢ Cent0S release 6.8 (Final)
oS Hostname: JINAN9100.sdgowin.com
. “'“'?“’* max virtual memory: unlimited (bytes)
Clock max user processes: 1024
Relatiod max stack size: 10485760 (bytes)
= Interfa
Informé
[ Detaile Implementation : rev_1
Report Synopsys HDL Compiler, Version comp2019q3pl, Build 216R, Built Jan 7 2020 09:30:2
for
Clocks/>1| @N: : | Running in 64-bit mode =
[« | [ D
Design | Process | Hierarchy | Start Page X Design Summary X .2 gowin_picorv32.htm X |
Output @®
: 1k 4]
-] route ta. For final tim PGA route ‘
o-register paths associated with each individual clock. ﬂ
I [»)
| commit |

eGSR, BT R4 T A Place & Route, 58 %AT & An £k 7= 4 fiff
PSR S,k 3-3 Fiaw
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3 Gowin_PicoRV32 f#{ ik it 3.6 F#k

& 3-3 Efhtk

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

# Fle Edit Project Tools Window Help

0
Process E3]
'] Design summary
= [ user Constraints
| FloorPlanner
/ Timing Constraints Editor
=& Synthesize
Synthesis Report
Netlist File

= () Place & Route

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

Power Analysis Report

Lt Program Device

- PnR Messages
- PnR Details
o Placer
= Resource Usage Summary
o 1O Bank Usage Summary
= Router
o Global Clock Usage Summary
o Global Clock Signals
o Pinout by Port Name
o All Package Pins

s Memory Usage

Report Title

Design File

Physical Constraints File
Timing Constraints File
GOWIN Version

Part Number

Created Time

Legal Announcement

Placer:

Starting Placer:

PnR Messages

Gowin PnR Report
/homefliukai/gowin_picerv32fimplfsynthesize/rev_1/gowin
/homefliukai/gowin_picerv32/src/picorv32.cst
V1.9.xBeta

GW2A-LV18PG256C8/17

Tue Mar 3 10:36:12 2020

Copyright (C)2014-2020 Gowin Semiconductor Corporati

PnR Details

(T

I D]

Design | Process | Hierarchy | Start Page b4 Design Summary # | [» gowin_picorv32rpthtml 3¢

Output &

Info (CM0008) : Generate '/home/li £

Infa (cMo008) =

Info (CMO008) : Gen

Info (CMO008) : Gen

Info (cup008) : rv32/impl/pnr/gowin_picorva2.tr.ht -

[4] [v]
Commit

Qutput Issues

3.6 T#;

1Z4T Gowin =IEIKAEHI N4 T HE Programmer, 58 b5 SO T 3.

i Programmer 32 #.£4“ Edit > Configure Device "8 T. H. % Configure
Device “ M 7, #TFF Device configuration X} i&HE, “Access Mode” T$i %
FrhikF “External Flash Mode”, “Operation” FHi41% ik “exFlash
Erase, Program”, “Programming Options” 15 N\ 7 & T 3 KIS H SC 1,
“External Flash Options” # “Device” MRtk % Flash & Fik#, WEx
DK-START-GW2A18 V2.0 H &tk #k # Winbond W25Q64BV, “Start
Address” % “0x000000”, Hifi “Save”, W 3-4 ffizn.

IPUG915-1.1
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3 Gowin_PicoRV32 {4} #¢ it 3.7 ZEFM

[ 34 Configure Device

¥ Device configuration

L8 ]

Device Operation
Ikccess Mode: {External Flash Mode '] l
[Uperation: IexFlash Erase, Program V] I

Erase (in 4K Alignment) and program the external SPI flash.

Make sure the config mode is “011".
Make sure the config frequency in fs-file is less than 60Mhz ( >30Mhz

must set FASTREAD N pin ).|

Programming Options

File name: D:/user-bakasersf;’oot/Desktopfgowin_picorv32. fs [:]

User Flash Initialization

External Flash Options
|
Device: [#inbond H25QB4BY -

I Start Address: 0x000000 I

Save ] [ Cancel

5¢ /% Device configuration J5, i Programmer T. 25
Program/Configure “ “& 7, SERASHRSCLFI .

3.7 &EF

Gowin_PicoRV32 {4t & %

IPUG914, Gowin_PicoRV32 fififf:#%it%% Tt
SUG100, Gowin = VREAH a5

SUG101, Gowin ¥ itZI kg

SUG502, Gowin Programmer /" 157
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http://cdn.gowinsemi.com.cn/IPUG914-1.0_Gowin_PicoRV32硬件设计参考手册.pdf
http://cdn.gowinsemi.com.cn/SUG100-1.6_Gowin云源软件用户指南.pdf
http://cdn.gowinsemi.com.cn/SUG100-1.6_Gowin云源软件用户指南.pdf
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