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K<==27 /L, DK_START GW5A-LV25UG324 V2.0 BAFEA— KD
V77 LA THA L &2HIZ, Gowin_PicoRV32 /N— K7 = T#katHE
TR =TEHDIA v I THA BRI LET,

1.2 BARERE

121 N— Fy = TERE
e DK START_GW5A-LV25UG324 V2.0
GW5A-LV25UG324C2/11
GW5A-25 (A N— 5 1)
122V 7 N =T DONR—TV g v

e Gowin Y7 hy =7 (7 A NKFH/N—T 3 : Gowin_V1.9.11.02
(64-bit))

e GMD(7 % hEA/3— = > @ 2025.01)
13V 77V R -« FHFA[ Y
131 Y7 0T « U777 VR eTHFAL

GMD(7 A hFHNN—T g 1 2025.0N) &AL 7 b0 =T - U
Ty VR THA

--¥ref _design¥MCU_RefDesign¥picorv32_demo
132 N—FRy=7 « UT7 VR« THL
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27 vy xT s VT LR THAL 2177 v =7 « Y77 LR - THA

2V7]~'7:::7’ c UT 7 VL UVR TP AV

21 V7 "7 + UTF7 LU AR TSV

GMD #f &, ZdD A ==—,3—"7T [File >Import:-- > General >

Existing Projects into Workspace| %z 7 Y > 7 L T picorv32_demo % -
R—FLET(H2-1, K 2-2),

2-1 Select an import wizard

W Import O *
Select
| | . )"
Create new projects from an archive file or directory. H

Select an import wizard:

type filter text |

v [= General
@ Archive File
ﬁ Existing Projects into Workspace
[} File System
[T] Preferences
) Projects from Folder or Archive
= C/C++
(= Git
= Install
(= Oomph
= RPM
= Run/Debug

w
E

\L) < Back Next = FEinish Cancel
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2-2 Import Projects

W Import O X
Import Projects -
Select a directory to search for existing Eclipse projects. ,-_-’. “.r
[OF= e s le 4 lin ety M bace\workspace _riscv\picorv32_demojid Browse...
(C) Select archive file: Browse...
Projects:
picorv32_demo (DM\GMD_2025_workspace\workspace_riscv Select All
Deselect All
< > Refresh
Options
[JSearch for nested projects
[¥] Copy projects into workspace
[IcClose newly imported projects upon completion
[JHide projects that already exist in the workspace
Working sets
[JAdd project to working sets New...
Select...
(?3' = Back Mext = Cancel

22 V7 MU= T DR

N=RT T - 77 LA T WA gowin_picorv32 T, [ITCM >

+.
2.2.1 BT — FOERR

Boot Mode > MCU boot from external Flash and run in ITCM| Z3R L

V7 R =T - U757 LA FTHA 2 picorvd2_demo T, config.h
T~ 7 uE#% L £7 :BUILD_BURN (#define BUILD_MODE BUILD_BURN)

( 2'3)0
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2-3 iRBhE— FOHRR

[H configh 22 = 0
18 /* ~
2
3 * @file config.h
4 @author GowinSemicoductor
5  * [@device Gowin_PicoRV32
6 * (ibrief Configurations.
7
8
9

16 #ifndef CONFIG_H_
11 #define CONFIG_H_

12

13 //User configures MCU boot mode

142 /*

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
PE sections.lds

19 BUILD XIP : MCU boot from and run in external flash
20 ¢ sections_xip.lds

21

22+ %

23 #define BUILD_LOAD @ //
24 #define BUILD BURN 1 //
25 #define BUILD _XIP 2 //
26

27 #define BUILD_MODE BUILD BURN //must match with hardware IP
28

298 /*

3@ * sections_debug.lds is for debug.

ICU boot from and run in ITCM, must use sections.lds as linker script!
boot from external flash and run in ITCM, must use sections.lds as linker script!
MCU boot from and run in external flash, must use sections_xip.lds as linker script!

222Flash YV o —+« 27 US|k « 77 AL IVOER

IPUG915-1.8J

BEODTn Y =7 Ne427 Y v LT, Properties > C/C++ Build >
Settings > Tool Settings > GNU RISC-V Cross C Linker > General C
sections.lds % Flash V > 1 — - X7 U7 h+ 77 AL & L THERRL L £ 9°(X
2-4),

X 2-4Flash V> —+« A2 U7k » 77 A4 VO

& Tool Settings | 58 Toolchain5| o Device5| [0 Container Seﬂings| 4 Build Step5| Build Artifact|
(2 Target Processor Script files (-T) SR SRR

(# Optimization
# Warnings
(% Debugging
w B3 GNU RISC-V Cross Assembler
% Preprocessor
2 Includes
2 Warnings
= Miscellaneous
w B3 GNU RISC-V Cross C Compiler
@ Preprocessor
# Includes
(2 Optimization
# Warnings
# Miscellaneous
w B3 GNU RISC-V Cross C Linker
(# General
(# Libraries
(# Miscellaneous
w B3 GNU RISC-V Cross Create Flash Image
# General
w B3 GNU RISC-V Cross Create Listing
# General
w B3 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)

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

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

[10mit all symbol infarmation (-s)
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27 vy xT s VT LR THAL

2370 Foa AL

237l hOa XA )L
> — L 3—"T Build

(R~ Z@IRL, V7 T =T - U T7L A

FHPAL L ANV L TEITT 7 A VBT LET (K 2-5),

2570l RhOaL )L

{# workspace_test - picorv32_demo/sre/main.c - GMD - m} ®
Elle Edit Source Refactor Navigate Search Project Run Gowin Window Help
oo - |2 & - &] Bi%  OpenProject -0~ B~ Q-i®D &~
- LR == - | et Close Project Q ®|EH
[ Project Explorer X~ = 8 picorv3zh l..';q Build All Ctrl+B = B o x BT @ = A
BES T § 528 //0pen Build Configurations > A e EEN W e % §
2% picorv32_demo - ypeqed  Build Project o configh n
¥ Binaries 55 { Build Working Set—— . > = picorv32.h
e oo 1 Build Project o 6 n
[ail Includes ot —I Clean... = firmware.|
& Debug 55} AHBRE Build Automatically o irgh
v &= sre 2 simplevarth
= bsp Build Targets > - a1 whuarth
e lib CfC++ Index > D RegDef =)  AHBREGDEMO_BASE ) & whgpioh
configh : 2 whspiflash.h
custom_ops.S E;-—e— L::":e:“e;n # DEV_GWSAG0_GW2A
[g] irge typedef struct # MEM_MAP R
irqh { ) #
[ loader.c __I0 unsigned int REGB; //@x@e ¥ AP ADD
\ 69 __I0 unsigned int REG1; //@x@4 v iF warns naim smmee ©
[£] main.c . N < N
picarv32.h
[2% Problems ¥ Tasks B Console x [ Properties % Terminal % | & |53 B8 EE &8 #2-5-=8
start.S

CDT Build Conscle [picorv32_dema]

Invoking: GNU RISC-V Cross Create Listing A
riscv-none-elf-objdump --source --all-headers --demangle --line-numbers --wide “picorw32 demo.elf” > “picorv32_demo.ls
Finished building: picorv32_demo.lst

sections_debug.Ids
sections_xip.lds

sections.lds

Invoking: GNU RISC-V Cross Print Size
riscv-none-elf-size --format=berkeley “picorv32_demo.elf”
text data bss dec hex filename
7216 188 112 7428 1de4 picorv32_demo.elf
Finished building: picorv32 demo.siz

16:42:32 Build Finished. @ errors, @ warnings. (tock 3s.73ms)

< >

I% picorv32_demo

247y hOF L a— R

A ==a—— EdD [Gowin>Programmer] £721%Y —/L— LD
[Programmer ] (¥#)% 35&4R L C Programmer % B8 & £ 7,

Programmer @ A = = —/\— L [Edit > Configure Device] F7=iL>
—/L3— L@ [Configure Device| ()& 27U v/ LT, Furm—K-
F 7 a AR @ [Device configuration] %A 7w 7Ry 7 A%Bl& &
7 (X 2-6)

® [AccessMode] ® Ra v Xy« 2 Kb [External Flash Mode
5A] Zi:IRL £,

® [Operation] ® kv 7%« Y X L5 [lexFlash C Bin Erase,
Program 5A] F7-1% lexFlash C Bin Erase, Program, Verify 5A] 7% &
RLUET,

® [FW/MCU/Binary Input Options > Firmware/Binary File] TY 7 h 7 =
TRETDFATT 7 A NV EEIR L £ T,

® [External Flash Options > Device| 473 = > C [Generic Flash] %
B|IRL £,

® [External Flash Options > Start Address| % [0x100000] (ZH#ak L £
¥
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® fklZ [Savel 27 U v 7 LET,
2-6 Device configuration

W5 Device configuration ? X

Device Dperation
Access Mode: External Flash Mode BA ™

Operation: exFlash C Bin Erase, Frogram Bi w

exFlash C Bin Eraze, Program B

External Flazh Options

Device: Generic Flazh ~

Start Address: |0x100000 |

FW/MCU/Binary Input Options

Firmware Binary File: e_test,fpicorv32_&emo;’]]ebug_.fpicorv32_demo.bin| D

Save Cancel

Device configuration 7235 T L7z &, Programmer @ —/L/3— D

Program/Configure [“ 0| 22V v 7 LCY 7 Ny = TREIDET 7 74
NERE T m— RLUET,

25 B E RF o A b

Gowin_PicoRV32 YV 7 s = TRt HIEIZHOW TR, L FDO~==
TINESZRL TSIV

® Gowin PicoRV32 V7 vy =77 s/ o300 a—WF—HA K
(IPUG911)

Gowin_PicoRV32 IDE = —#—# 1 K(IPUG910)

Gowin_PicoRV32 V7 hy =7 Xy ma— K 2—HF—H A K
(IPUG913)

® Gowin Programmer == —#—7 1 R(SUG502)
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3 N— RN =T 3AN—Fy=xT - U777 LR THA

N—FU = Tk

31 NN—FR=T7 « U7 VLUV R e FTHFAL YV

ZTNT Yy 7 LTGowin VY7 by =T #& A ==2—/—"TIFile
>0pen—] ZFEIRLTNHN—RYy=z7 - U757 LR THA
gowin_picorv32 % A > 7AR— k L £ 97, M E{Z)5 U T Gowin_PicoRV32 #

MR L CAERT D ENTEET,
N=FRT T c UT7 LR THA DT 7 A NVDOFHEFK 3-1 12
ALET,
£31N—FRUxT7 «UTZ7 LR« FTHFAL DT 7 A NDiRHA
77 AN i
o IP Core Generator |2 L - TR S 7z
gowin_picorv32.v Gowin_PicoRV32 IP 23
picorva2_demo.v GoTnTPi?oRV32 Top Module DA > A X A L 2—W
—7 A
wbreg.v Open Wishbone 7~ A D LR &k a3 D ]
ahbreg.v Open AHB /X 2 DYIEHRJE i s D15l
button.v SNEREN Y AT~ D5
cnt.v YT —
key_debounce.v FNRY U AFEY 2—)b
picorv32.cst LRSS
picorv32.sdc A2 TR

B R —/L GowinSynthesis #7452 & T, U 77 LA« T
A VEAERLTH Y U AR« 77 A VEARLET(K3-1),
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3-1 BBk

Pe=

|7 Fle Edit Project Tools Window Help
O #
Process. 8 x
1 | Design Summary ~
~ [} User Constraints
"L FloorPlanner
% Timing Constraints Editor
~ (D synthesize
Synthesis Report
Netlist File
v Place & Route
Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report
i Programmer 9

Design  Process | Hierarchy

Consale

=

f:h!' ﬂﬁ@ QE e

@& e +

Synthesis Messages
Synthesis Details
Resource
o Resource Usage Summary
o Resource Utilization Summary
Timing
o Clock Summary
s Max Frequency Summary

o Detail Timing Paths Informations

Start Page

GOWIN FPGA Designer - [FAEMB_pub\embedded\risc w\picorv32\w1.6\ref design\FPGA RefDesign\DK_START GWSA25 V2.0\gowin_picorv32\impl\gwsynthesis\gowin picon32.. — O

Synthesis Details

Top Level Module

Design Summary G

picorv32_demo

Running parser:
CPU time = Oh Om 1s,
Elapsed time = Oh Om 2s,
Peak memory usage =
280.355MB
Running netlist conversion:
CPU time = Oh Om Os,
Elapsed time = 0h 0m 0s,
Peak memory usage = OMB
ing device independent
tion:
izing Phase 0: CPU
h 0m 0.25s, Elapsed
time = 0h Om 0.273s, Peak
memory usage = 260.355MB
Optimizing Phase 1: CPU
time = Oh Om 0.218s,
Flansed time = h Nm

gowin_picorv32_syn.rpt.html

x

-8 %

»
B8

g2 X

= )
Tech-Mapping Phase @ completed
Tech-Mapping Phase 1 completed
Tech-Mapping Phase 2 completed
Tech-Mapping Phase 3 completed
Tech-Mapping Phase 4 completed
Generate netlist file "

[60%]
[65%]
[75%]
[80%]
[90%]
[95%]

GowinSynthesis finish
<

EMB_pub\embedded\risc_v\picorv32\vl.6\ref_design\FPGA_RefDesign\DK_START_GW5A25_V2.8\gowin_picorv32\impl\gwsynthesi
[100%] Generate report file "F:\EMB_pub\embedded\risc_v\picorv32\vl.6\ref_design\FPGA_RefDesign\DK_START_GWSA25_V2.@\gowin_picorv32\impl\gwsynthesi

A

v

%

Console  Message

3.3 Bl E AR

ARNET LS., BERE Y —/L® Place & Route #9327 L CE v

FARY =L T7 AT AR L E9(

X 3-2 Bl EECHR

3-2).

-8 x

{4 GOWIN FPGA Designer - [FAEMB_pub\embedded\risc v\picorv32\v1.6\ref desigr\FPGA_RefDesigr\DK_START GWSA25 V2.0\gowin_picorv32\impl\pnriigowin_picorv3Z.rpthim]  — O
7 Fle Edit Project Tools Window Help
S o B e
O & NDeEP @52
froesss 8 £ PnR Details
1 | Design Summary -
- . - PnR Messages Running placement:
M .,-iser Constraints il Placement Phase 0: CPU time = 0h Om 1s, Elapsed ti
11 FloorPlanner ¢+ PnR Details Placement Phase 1: CPU time = Oh Om 0.651s, Elaps
- Placement Phase 2: CPU time = Oh Om 13s, Elapsed
% Timing Constraints Editor o Resource Placement Phase 3: CPU time = Oh Om 385, Elapsed
Total Placement: CPU time = Oh Om 53s, Elapsed tim
v O Synthesize ¢ Resource Usage SumI ary Runming routing: P
Synthesis Repart < 1/0 Bank Usage Sumingry Ut Process Routing Phase 0: CPU time = 0h Om 0.035s, Elapsed
Routing Phase h Om 19s, Elapsed tim
Netlist File « Clock Resource Usage Summary Routing Phase h Om 0.164s, Elapsed
. Routing Phase 0h Om 0s, Elapsed time
~ () Place & Route ¢ Global Clock signals Total Routing: CPU time = Oh Om 20s, Elapsed time =
E + Pinout by Port Name Generate output files:
(222 & et v CPU time = 0h D 4s, Elapsed time = 0h 0m 4s
- . o All Package Pins
Timing Analysis Report g Total Time and Memory Usage | CPU time = Oh 1m 16s, Elapsed time = 0h 1m 16s, Pee
Ports & Pins Report
Power Analysis Report
% programmer v

3

Design  Process  Hierarchy v Start Page Design Summary -/ gowin_picorv32_syn.rpthtml 7 gowin_picorv32.rpthtml
Consale & x
= -
. . ~
Running power analysis......

[18@%] Power analysis completed
Generate file
Generate file
Generate file
Generate file
Generate file
Wed May 21 13:56:34 2025
<

"F:\EMB_pub\embedded\risc_v\picorv32\vl.6\ref_design\FPGA_RefDesign\DK_START_GW5A25_V2.8\gowin_picorv32\impl\pnri\gowin_picorv32.power
"F:\EMB_pub\embedded\risc_v\picorv32\vl.6\ref_design\FPGA_RefDesign\DK_START_GWS5A25_V2.8\gowin_picorv32\impl\pnrigowin_picorv32.pin.k
"F:\EMB_pub\embedded\risc_v\picorv32\vl.6\ref_design\FPGA_RefDesign\DK_START_GWS5A25_V2.8\gowin_picorv32\impl\pnrigowin_picorv32.rpt.h
"F:\EMB_pub\embedded\risc_v\picorv32\vl.6\ref_design\FPGA_RefDesign\DK_START_GWS5A25_V2.@\gowin_picorv32\impl\pnrigowin_picorv32.rpt.t
"F:\EMB_pub\embedded\risc_v\picorv32\vl.6\ref_design\FPGA_RefDesign\DK_START_GWSA25_V2.@\gowin_picorv32\impl\pnrigowin_picorv32.tr.ht

v

%

Console  Message

34Xy ru—FK
Zvra— RY—LThb Programmer ZFEH L TE Y hA R —

IPUG915-1.8J
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Programmer @ A = = —/\— L@ [Edit > Configure Device] F7=iL>
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3N— RNy = TERE

35 P ¥ 2 A b

— /L 3— k@ [Configure Device] ()& 271U v 7 LT, ¥ura—RK-F
7' a AR O TDevice configuration] %A 7w 7R v 7 AkBl&E £7
(1% 3-3),

[Access Mode | @ Rua v 7 &7« J &2 k)& [External Flash Mode
5A| Z#iENL £,

[Operation] ® v v 7%« J & k)b TexFlash Erase, Program
5A] F7-1% lexFlash Erase, Program, Verify 5A] Z &R L F 7,

[Programming Options > File name| T, ¥V u2— KT 30 EDH
L8y AR =L« Ty A R—FLET,

[External Flash Options > Device] 4~ = > C [Generic Flash] %
E|IRL £,

[External Flash Options > Start Address | (% 0x000000] (ZH#§xk L %
ER

%Iz [Save] #27 VU v 7 LET,

[ 3-3 Device configuration

{4 Device configuration ? *

Device Operation
hocess Mode: External Flazh Mode BA v

Operation: exFlash Erase, Frogram GA w

exFlazh Erasze, Frogram BA

Frogramming Optieons

File name: [T_GWSAZE V2. 0/gowin_plcorv3Z/impl/poor/gowin_picorv3E. fs| D

Fetained UWzer Flazh Data
User Flash Initialization

External Flash Optionz

Device: Generic Flazh v

Start Address: 0000000

Save Cancel

Device configuration 723517 L 72 &, Programmer @ —/L/3—®

Program/Configure [ “0 | 227V v 7 LTy AN —AL - T7 A%
Form—RLET,

BS5BEE RF= Ak

Gowin_PicoRV32 /»— R U = 7EGFHI DWW TIL, U TD~v=a27 /1%

ZHLTLLTEIN

IPUG915-1.8J
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3IN—FU =T 35 P ¥ 2 A b

Gowin_PicoRV32 /~»— R 7 = 7 &Gt —H%— 44 F(IPUG914)
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