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1 GMD %3 5 E

1 GMD Z%& 5. &

GOWIN MCU Designer %3, > #F Gowin_PicoRV32 K4 F2
Wil gmids FEAERK.

ok SR E ML GOWIN MCU Designer #2235 40, R 4% -
http://www.gowinsemi.com.cn/prodshow.aspx.

GOWIN MCU Designer %25 5t &, M Gowin_PicoRV32 11X
15 B Eh#F (Olimex Debugger Driver) Z3: 5 &, 155 % SUG549,
GOWIN MCU Designer [ 555 .
!
AUE H GOWIN MCU Designer V1.1 LA F A .

IPUG910-1.2 1(21)



http://www.gowinsemi.com.cn/prodshow.aspx
http://cdn.gowinsemi.com.cn/SUG549.pdf

2 AR AR

2.1 KR TR G

2.1 R TIE0 2

211 TiERIE

Wh =

4.

e

2 R ImIZIRIR

ZHAE “File > New > C Project”, #i/& 2-1 7R .

FESTI H A4 PR AT H A7
EPEIH KA “Empty Project”;
F T HEE “RISC-V Cross GCC”;

i “Next”.

& 21 Iﬁﬁlﬂi

e Project

Create C project of selected type

Project name: gowin_l_picc-ru32

Use default location

CAGMD\workspace\gowin_picorv32 Browse...

default

Praject type:

Toalchains:

4 (= Executable

ARM Cross GCC

& Empty Project

RISC-V Cross GCC

® Hello World ARM C Project
& Hello World RISC-V C Project
> = Shared Library
> (= Static Library
> = Makefile project

| T | *

Show project types and toolchains only if they are supported on the platform

N - T
@ = Back Next = Einish

o]
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2 BAFGRRERAR 2.1 KR TR G

212 FEAARE

FERMEE, %Pk “Debug” Ml “Release”, #idi “Next”, #n& 2-2
Frow.

B 2-2 FERBELE
iy C Project L =] ﬁ_J

Select Configurations

Select platforms and configurations you wish to deploy on

Project type: Executable
Toolchains: RISC-V Cross GCC

Configurations:

3 Debug

Select all
% Release

Deselect all

Advanced settings...

Use "Advanced settings” button to edit project's properties.

Additional configurations can be added after project creation.
Use "Manage configurations" buttons either on toolbar or on property pages.

@ [ <Back [ Nea> | Einish
213 fiF TRESMEEEE

BT X g% T HBE riscv-none-embed-gce ML 7E 1%, Hids
“Finish”, 5 i Gowin_PicoRV32 ¥/ 4 A2 AR TAZ 1) A1, w1 2-3 I

ZRIAFC E 2 GOWIN MCU Designer #ftt RISC-V 38 X 4 1% 22 5 1%
%, WA L RISC-V 22 X T B, NWHEFhEMdse TR E.
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2 AR 2.2 M TR E
B 2-3 miF T AEMEEERE
{7 C Project o

GNU RISC-V Cross Toolchain p—

Select the toolchain and configure path

Toolchain name: GNU MCU RISC-W GCC (riscv-none-embed-gcc) -

Toolchain path:  C:\GMD\toolchain\RISC-V_toolchain'bin Browse...

Finish l [ Cancel

214 SABHHwERT

5E% Gowin_PicoRV32 - 4mfE i TREAE /5, ®F TAEZSH

workspace FHTEIIH T, SANRERmERTT

CLERAE T R LRAZ BT NG, A gAE it B kg KACUSE X,

W s

startup: Gowin_PicoRV32 W% 5| 5 5 5h i

system: Gowin_PicoRV32 W% K R4 5E X

peripherals: 4N #% K50 ek 402

config: T #kJ7 X\HC & S 14

linker: Flash #5488

user: F PR AR

AR H X N E RS, EEALE “Project Explorer” 4H(

TR LR “Refresh”, B3 GMD LFEFM 1 SO R ARRY

22 IR TIEACE

GOWIN MCU Designer ', 7EALE “Project Explorer” &5 411 12,

A% “ Properties ”, #1751 “ C/C++ Build > Settings > Toolchains”
W, FLE Gowin_PicoRV32 FEHR TR 1 2 ik 1l .

IPUG910-1.2
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2 AR AR

2.2 itk TAEARCE

Gowin_PicoRV32 Wi & LA~ 50k i :

® Target Processor
® Optimization
® GNU RISC-V Cross Assembler
- Includes
® GNU RISC-V Cross C Compiler
- Includes
® GNU RISC-V Cross C Linker
- General
® GNU RISC-V Cross Create Flash Image
- General

2.2.1 B & Target Processor

IPUG910-1.2

lic'® “Target Processor”
[# 2-4 it 8 Target Processor

W, ZIETE, Kl 2-4 Fos.

i Tool Settings | ) Toolchains | B Devices | A% Build Steps |

Build Artifactl Binary Parsersl [

(8 Target Processor
(# Optimization
(% Warnings
(# Debugging
4 5 GNU RISC-V Cross Assembler
(# Preprocessar
(2 Includes
(# Warnings
(# Miscellaneous
4 &% GNU RISC-V Cross C Compiler
(2 Preprocessor
(# Includes
(# Optimization
(# Warnings
(# Miscellaneous
4 3 GNU RISC-V Cross C Linker
(# General
(# Libraries
# Miscellaneous
4 %% GNU RISC-V Cross Create Flash Image
(# General
a4 B3 GNU RISC-V Cross Print Size
(# General

® Architecture
RV32I(-march=rv32i*),
%, FrLAik$E RV321 L5,

® Multiply extension (RVM)

Architecture [RV321 (-march=rv32i%

Multiply extension [RVM)
[] Atamic extension (RVA)

Floating point [None

Compressed extension (RVC)

Integer ABI [ILF‘32 (-mabi=ilp32%)

Floating point ABI [None

Tuning [Size (-mtune=size)

Code model [Medium Any (-mcmodel=medany)

Small data limit 2

Align [Tcr::rlchain default (-mtune)

Small prologuefepilogue (-msave-restore)
Force string operations to call library functions (-mmen

Other target flags

Gowin_PicoRV32 {3 #F RISC-V32 i # M 5

WRFTEMHEH RV32M ¥ &, ff5E Multiply extension(RVM)iETi . [F]

5(21)




2 BAFGRRERAR

2.2 1R TFEfC &

IPUG910-1.2

7£ Gowin_PicoRV32 fiiff ¥ it IP Core Generator [/ Gowin PicoRV32
Core Z¥(ic B, {lifit Support RV32M Extends &, 754w 315
RISC-V Pl sk 45 4 B, 2 58 Gowin_PicoRV32 iz T # i .

Atomic extension (RVA)

Gowin_PicoRV32 ASCFRIR 74820 &, RIAE FH ki

Floating point

Gowin_PicoRV32 A SCHHF ifa4, I B IZIETTN None.
Compressed extension (RVC)

WERTFEAH RV32C ¥ /&, MG {##2 Compressed extension (RVC)i%k
T, [FI)7E Gowin_PicoRV32 fiif} ¥ 11 IPCore Generator '] Gowin
PicoRV32 Core Z (it &, {#ifE Support RV32C Extends 1, 75
iR & RISC-V 16 AL K 4618 40, 255 Gowin_PicoRV32 iZ 174 1% .
Integer ABI

W RISC-V H¥rF &I ABI s 08 P #10. Gowin_ PicoRV32
4 32 i RISC-V ZEM A BEER - &5, HA SRR/ 454, DIILAL & 1%
I ILP32 (-mabi=ilp32*). 32 i RISC-V ZEA4 &b FH 28 B d 2K 7Y 5
Nk 2-1 fross

F 2-1 32 {iL RISC-V Z2#b IR S i K BUTE

C i = Hm 7Y

32 i RISC-V ZA K M v /. (Hfir: 7))

char

short

int

long

long long

void *

float

double

A EN EN K1 N N Y =

long double

—_
(o]

® Tuning

i € g P LR BE GCC L IFREAADIERE R H F5 AL B AR A4 FK o 1ZALIHA L
£F Gowin_PicoRV32, KA E v Size(-mtune=size).

® Code model

WEZH-memodel, ZSH IR EE TSGR, 1EF Medium Any
(-mcmodel=medany). (-mcmodel=medany)i%& i+ & %8 7 1K) 5k
T AEAEE ) 4GB F[E N, FhEZS A TE, A RiE.

® Small data limit

B Z % -msmall-data-limit, 1%Z%4i € w] LURCE 2N Edls X 3k ) 25
A EMFHSL RN RK Size (LT 1TNHAL). ZSHIKEN 8.

® Align

B A G AR AR 5 A AE T R . Gowin_PicoRV32 ANSCHFHR

6(21)




2 BAFGRRERAR

2.2 1R TFEfC &

HEAERFFUT A, A E Y Strict(-mstrict-align).

® Small prologue/epilogue(-msave-restore)
UWRAEREZAL T, W E N Size e/ (E 8 B 548 (L 45 AR 0] 4K
AL FR) 26 R AL BRAVAASE T BRI B AR

® Other target flags 10 - ] AT Inan T B & -

Allow use of PLTs(-mplt)

U RAE BRI T, WG PLT A= Bl bz il ALaS, 75 WAV PLT .
Floating-point divide/sqrt instructions(-mfdiv)

U RAT RE LRI, UG FH AE A7 R BRIE AT 5464, 5 BEAL BAR 54
RV32F #1 RV32D 84464 JE I s & A7 4% - Gowin_PicoRV32 A

SCHF RV32F I RV32D $R24E4 8, KA 2% i

Integer divide instructions(-mdiv)

AN RATREGE I, D) P A Y BR vt 4 4, 7 ZEAL AR SCHF RV32M
BT g . Gowin_PicoRV32 3 #f RV32M 5459 &, Frlinl L

ffi5E Multiply extension(RVM)i& 3, [F]Hf7E Gowin_PicoRV32 i

%1t IP Core Generator ] Gowin PicoRV32 Core Z# i3 & 1, fif
fit. Support RV32M Extends £

-mpreferred-stack-boundary=num

HIL TR Ty 2num FATIL TN 5 R RAEE, MIBLIAME Y 24 (H)
16 1B 128 fr) XF5%. MR BRI, WTER G BT A B AT
A LT CEAEE, RGEMRIBHE.

-mexplicit-relocs / -mno-exlicit-relocs

AbFRAT 5 Huhk B, A SO T AR P B R E R . S — R E
e IR %, XA Re PRI -

-mrelax

-mno-relax

A5 FH B B2 A8 st SR el /D SE I ARF 5 vk By 75 (1) 8 2 8 . BRIV [ IE
PRSI AT .

-memit-attribute / -mno-emit-attribute

i B AN RISC-V @ 1445 B8] ELF X 5. 45175 22 binutils
2.32 [fiiA

-malign-data=type

i GCC WXy 5804 . St ik, BRA RS 8 &.
Bk AUE A ‘xlen” 1 ‘natural’ . Hdr, ‘xlen’ 8 2717 28 78
YENXTFEE, ‘natural” f8AH EHARXSF. EBRIMEN ‘xlen’

2.2.2 g & Optimization
Be&E “Optimization” &I, ZEACE, W 2-5 Fix.

IPUG910-1.2
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2 AR AR

2.2 itk TAEARCE

[# 2-5 Bt & Optimization

& Tool Settings | #3 Toolchains | o D‘eq.ricesl

Build Steps Build Arlifactl Binary Parsers | | * | *

(% Target Processor

(% Optimization

IPUG910-1.2

(2 Warnings
(# Debugging

4 B3 GNU RISC-V Cross Assembler
(# Preprocessor
(# Includes
(# Warnings
(# Miscellaneous

a4 BB GNU RISC-V Cross C Compiler
@ Preprocessor
(# Includes
(# Optimization
# Warnings
(# Miscellaneous

4 B3 GNU RISC-V Cross C Linker
(# General
(% Libraries
(# Miscellaneous

4 B3 GNU RISC-V Cross Create Flash Image
(# General

4 B3 GNU RISC-V Cross Print Size
(# General

® Optimization Level

Cptimization Level letimize size (-Os)

V] Message length (-fmessage-length=0)

" |'char' is signed {-fsigned-char)

|V] Function sections (-ffunction-sections)

[V] Data sections (-fdata-sections)

" | Mo commaon unitialized (-fno-comman)

|| Do not inline functions (-fna-inline-functions)

|| Assumne freestanding environment (-fireestanding)
Disable builtin (-fno-builtin)

| Single precision constants (-fsingle-precision-constant)
|| Position independent code (-fPIC)

| Link-time optimizer (-flta)

| Disable loop invariant move (-fno-move-loop-invariant:

Other optimization flags

HL-O FEHR I ENAEED, PS5 Size. IS AT AN G 1 I [H) 55
AlEFE A HE-00. -O1, -02, -03. -Os. -Og, -00/-01/-02/-03 flift

BHOBRIE o

- -00: Attt

- -Os: f£-02 [y2Efiti I, P35 i Size R MIIET, SCHLN 4

Size HJE AL

- -Og: f£-O0 HyZEAt L, Hhn—geid A T8 4 1L T, Gowin
_PicoRV32 F AR v B, PRI BOR A HAB AL s

® -fmessage-length=n

Kt 5 B AT n DR RE B RFESE ] 6 & 1 b R E N 0,

5% AT D e, — K4 R 1R B o N —17 . Bl N-fmessage-length=0.

AR FZIE T

‘char’ is signed (-fsigned-char)

WHE char KA NE TS5

Function sections (-ffunction-sections) / Data sections (-fdata-sections)

- HARSCRHME R B - B4 bR B B0 TOUAE iy th SO O e S
B, SRR H 42 B TR 42 R AR i H B 4 R

- R TT DAPAT 4R & 7 1R 5 R ER I B U4, U RT DA e

8(21)




2 BAFGRRERAR

2.2 1R TFEfC &

IPUG910-1.2

IR

- T SERESRNIRIE GERESS —ge-sections IR A,
Ja A2 BARAT ST B BN B A 158 P FR) R R B A T B, 7 AR B
Yk Size.

!

HAGEREE 535 ORI A R 12 T . S8 e ZIE T, g i ae AER S QI R

Size IR RANTT AT S, BRARGR B L, FEMAARRD AR e 120 TS0 2 6 4 A

oA FH R BT N AN B AT LA, DR IR e AR T2 2 AT AR AN o IXFRILAL

() — NG RS 9 R 96 % . A2 I, e e AR B B i e

-gc-sections 11, LA/b 9w ¥ Size.

No common unitialized (-fno-common)

fno-common T i€ g 3 s AR AT LR 40 1) 42 JR A8 B TRCE H bR SCAR Y

BSS Bi. R PHIEEERER &R E € X, LW RAE 2 g i oo

€ SC TR AR R, e I 2 8 SRR IEE %R T .

Do not inline functions (-fno-inline-functions)

FEREZIET, MR T4 H always_inline JE8 MEAsic IRz 4, AREIT

TR ERRRH. RIS, HOVERINIKE . AT ] noinline J& 17

CEABRH, DA G2 2R B B

Assume freestanding environment (-ffreestanding)

Wi 5 g H AR ) — ANSZISG, MOL A AT BEAFAEARAEE, TR

JEBNATREA R R, WEROIRBIERZANZ. 24T -fno-hosted.

Disable builtin (-fno-builtin)

- ARBIARLA_builtin_"EARTAN  E B SR, AR
JHi-ansi 8-std ZEI(F] T4 11 1SO C —Zt )i A& N B R EU 1 R
e, PIREKA 1SO FrifES L.

- GCC W A Bk IR R A RO AL B L A B o 5, B, X
alloca (111 F ] 7% Al B H2 1H BEHEAR 1 SR8 2, X memcpy 1)
FIPT REAR A R S IR 2A o A2 AR 1 B/ SR, (H2 TR
HOR AT LLZ R 7 S0 I, ANBEAE IR Leii ) B & Wr al, ANEE
AL I FEAN R A P A S R B AT

- AN, B RERGR N E RN, GCC Rl RES I oS T
K5 SR 5 % R B ) R, B A BCE A R AR, R
AR ATY IR SR Z R A - B0, A printf Jf H.C 0
strlen AM& 24/ N FERE, 42 F-Wformat 25 HXT printf (%6512 18 FH 1)

Eﬁg%o
Single precision constants (-fsingle-precision-constant)
R s A N B B A AL P
Position independent code (-fPIC)
UnSR H B PLERSCHF, AR Bl & e 36 5 2 P A 1R 5 67 B JE SR ARG
(PIC). Gowin_PicoRV32 A3 #F PIC, A4k FHZiE 1.
- Link-time optimizer (-flto)
AR AT bR e A IEFEIN AL 25 o
- EAVERES AR, 4 % GIMPLE (GCC [N R~z —) RS

9(21)




2 AR AR 2.2 R TRERCE

NI G R ELF 50 49X GO ERAE— &I, A 1R
BARER N ELF 3B p BBOF Sl an (A2 [m]— B3 s e — 48 7 .

- AEHERER AL A, AR g R I N B 280 B 1 R) 45 72 -flto ANAL AL T,
S VCASE AR [ AR 18 T 9 32 5 4 [ T 10 B0 P A SO, AR RN 1 78
XL

® Disable loop invariant move (-fno-move-loop-invariants)

WP I HUH RTL fEA LSS T BRI AR s A%, A IULSE R E

H-01 S G (-Og KR4, EBNIFE RTL JEFRE 28 o B 4R FE A2

(TR

2.2.3 B GNU RISC-V Cross Assembler > Includes

Bt ® “GNU RISC-V Cross Assembler > Includes > Include paths (-1)”
BT, ZGE TR E Y g 5| SR A, A&l 2-6 P
AR AR T K T RS E A0, 95 X2 &, W s,
® "${workspace_loc:/${ProjName}/startup}"
® "${workspace_loc:/${ProjName}/config}"
[ 2-6 Bt & GNU RISC-V Cross Assembler > Includes
® Tool Settings | % Toolchains | M Devices | # Build Steps | /" Build Artifact | o) Binary Parsers | | « | *

@ Target Processor Include paths (-I) £ & 2
(# Optimization
@ Warnings

"$iworkspace loc/${ProjNamel/startupl”

(# Debugging
4 By GNU RISC-V Cross Assembler
(¥ Preprocessar
(% Includes

(= Warnings
(# Miscellaneous

a4 [ GMU RISC-V Cross C Compiler
(# Preprocessor Include system paths (-isystem) &
(2 Includes

(# Optimization
(2 Warnings
(# Miscellaneous
4 3 GMNU RISC-V Cross C Linker
(# General
(# Libraries

@ Miscellaneous
4 [y GMU RISC-V Cross Create Flash Image
@ General Include files (-include) &=
4 3 GNU RISC-V Cross Print Size
(# General

2.2.4 BLE GNU RISC-V Cross C Compiler > Includes

fic & “GNU RISC-V Cross C Compiler > Includes > Include paths (-)”
I, ZIEWECE C ko5l Higis, Wikl 2-7 fox.

IPUG910-1.2 10(21)




2 AR AR

2.2 itk TAEARCE

VAT R TRASHE RG], C ksl FIBRiE, s,

® "${workspace_loc:/${ProjName}/config}"

® "${workspace_loc:/${ProjName}/peripherals/includes}"
® "${workspace_loc:/${ProjName}/system}"

® "${workspace_loc:/${ProjName}/user}"

[#] 2-7 Bt & GNU RISC-V Cross C Compiler > Includes

B Tool Settings | %3 Toolchains | B Devices | & Build Stepsl

Build Artifacll Binary F’arsersl 1

(% Target Processor
(# Optimization
(# Warnings
(# Debugging
4 By GNU RISC-V Cross Assembler
(# Preprocessor
(2 Includes
(# Warnings
(# Miscellaneous
4 By GNU RISC-V Cross C Compiler
@ Preprocessor

Include paths (-1)

£ 8 42

"${workspace_loc;/${ProjName}/config}”

"${workspace_locy/${ProjName}/peripherals/includes}”

"${workspace_loc/${ProjName}/system}"
"${workspace_locy/${ProjNamelfuser}”

(% Includes

Include system paths (-isystem) &

R by =il
(% Warnings
(2 Miscellaneous
4 By GNU RISC-V Cross C Linker
(% General
(% Libraries
(# Miscellaneous

@ General
4 B3 GNU RISC-V Cross Print Size
(% General

4 B3 GNU RISC-V Cross Create Flash Image

Include files (-include) &

2.2.5 Bt ® GNU RISC-V Cross C Linker

fic & “ GNU Cross RISC-V C Linker > General > Script files (-T)” £,
ZIETRLE Gowin_PicoRV32 Flash #5445+ sections.lds 5% sections_xip.lds
o} sections_debug.lds, W& 2-8 s,

4 Gowin_PicoRV32 figiffi%it IPCore Generator ' ITCM > Boot

IPUG910-1.2

Mode Eﬂﬁﬁﬁ

® U115 Boot Mode it & &y MCU boot from external Flash and run in ITCM
&}, MCU boot and run in ITCM, 1% # sections.|ds 1/ Flash ¥ 8%,
un"${workspace_loc:/${ProjName}/linker/sections.lds}"

® 1115 Boot Mode fit & >y MCU boot and run in external Flash, Iii%&$%
sections_xip.lds {Ey Flash ##25, 10
"${workspace_loc:/${ProjName}/linker/sections_xip.lds}"

® 1% Boot Mode it & & MCU boot from external Flash and run in ITCM
g MCU boot and run in ITCM, Jf HHATHAEEL IR, WEPE

11(21)




2 AR AR

2.2 itk TAEARCE

sections_debug.lds {E°4 Flash ##:45, 0
"${workspace_loc:/${ProjName}/linker/sections_debug.lds}"

[&] 2-8 it ® GNU RISC-V Cross C Linker

#) Tool Settings | ) Toolchains | | Deuicesl 4 Build Stepsl Build Artifactl Binary Parsersl i

@ Target Processor
(# Optimization
# Warnings
(# Debugging
4 % GNU RISC-V Cross Assembler
(# Preprocessor
(2 Includes
(# Warnings
# Miscellaneous
4 B GNU RISC-V Cross C Compiler
@ Prepracessor
(2 Includes
(# Optimization
# Warnings
(# Miscellaneous

a4 18 GNU RISC-V Cross C Linker
# General

@ Libraries
@ Miscellaneous
a B8 GNU RISC-V Cross Create Flash Image
# General
4 %) GNU RISC-V Cross Print Size
@ General

Script files (-T) & o 3

"${workspace_loc;/${ProjName}/linker/sections.Ids}"

Do not use standard start files (-nostartfiles)

| Do not use default libraries (-nodefaultlibs)

7] Mo startup or default libs (-nostdlib)

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

| Print removed sections (-Xlinker --print-gc-sections)

Omit all symbol infoermation (-s)

IPUG910-1.2

® Do not use standard start files (-nostartfiles)
W BRI AN A AR A JE 3 S0 . Gowin_PicoRV32 WAt fi I H i X
AR SCAE, BRI 20U BRI T

® Do not use default libraries (-nodefaultlibs)
BB RN AMEFIPRHE RS, R A PE R RSB a Ekds . THER
40 2 & R )R T (Un-static-libgec B-shared-libgee) K i 200 o 1E 3 4 i b
HER B ctE, FRARE F-nostartfiles. 4 1% 2% 1 AE <42 FXT mememp.
memset. memcpy A memmove 1 H

® No startup or default libs (-nostdlib)
- ERNAME AR R RS0 SRR .
- WEERESICH, RARRE R R AR IE S RS, I HARE &R
4t J2 B K 1% T (10 -static-libgee B-shared-libgee) 4 2% .
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2 BAFGRRERAR

2.2 1R TFEfC &

- ZIATIBCE NERRE
® Remove unused sections (-Xlinker —gc-sections)
- AZIEIUI BRI A B
- IZIRTIEC A g PR AR AL ¥ E ) -fflunction-sections fil-fdata-sections
TR, T AEE R I R AR F Y s BRI AR &, 3k — B /N P Size
® Print removed sections (-Xlinker —print-gc-sections)
4 fi & Remove unused sections (-Xlinker —gc-sections)it, AJ L fEi%
TR, e PRI i H ORI PR T BB A28, AR ic DA BB B0 B
® Omit all symbol informations (-s)
- AATPRAT SCIE A IR BT 455 SR A B2 A5
- #WEFREAE Do not use standard start files (-nostartfiles) /1
Remove unused sections (-Xlinker —gc-sections)i% i .

2.2.6 BCE GNU RISC-V Cross Create Flash Image

IPUG910-1.2

fic @ GNU RISC-V Cross Create Flash Image > General #£T7, %%
BeE, il 2-9 Fior.

LA &k TREAZH 0 A, ZIETE, WP,
® Output file format (-O)iE T, L& it 4%~ Raw binary
® f{ilifit Section: -j .text %
® f{ilifit Section: -j .data &I

WERAE TAE A B LHIB, I64 R A s 21 3 € LBk, )
i 1£ Other sections (-j)H A INiX £ H & B, W1 Gowin_PicoRV32 [ & X
UNEE

® .irgsec
® .Idsec
® .btsec

13(21)




2 F AT AR 2.3 fnik

& 2-9 Bt 2 GNU RISC-V Cross Create Flash Image
& Tool Settings ‘ B Toolchains | H De'.ricesl 4 Build Stepsl Build Artifactl Binary Parsers | | ' | *

(# Target Processor Output file format (-0) lRaw binan, M
@ Optimization
@ Warnings

Section: -] text
Section: -| .data

# Debugging -
4 B3 GNU RISC-V Cross Assembler Other sections (-)) R ERCRR

(2 Preprocessor

(% Includes Idsec
(2 Warnings btsec

(# Miscellaneous

4 53 GNU RISC-V Cross C Compiler
(% Preprocessar
(# Includes
(% Optimization
(# Warnings
(# Miscellaneous

4 B3 GNU RISC-V Cross C Linker
(% General
(% Libraries
(2 Miscellaneous

4 83 GNU RISC-V Cross Create Flash Image
(# General

a B8 GNU RISC-V Cross Print Size
(# General

2.3 YmiE

fHE Gowin_PicoRV32 fiiff %11 IP Core Generator 1 ITCM > Boot
Mode it & /720, 1B config.h 5 5h&$% %€ X BUILD_MODE:
® MCU bootand runin ITCM : #define BUILD_MODE BUILD LOAD

® NMCU boot from external Flash and run in ITCM: #define BUILD_MODE
BUILD_BURN

® NMCU boot and run in external Flash: #define BUILD_MODE
BUILD_XIP

SERAEIR TAERCE . P RCEMAMER SR, i TR, A TR
VERRAL “ 87, GBI BeTE k) BIN SO, A&l 2-10 B
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2 AR AAR 2.4 T#

& 2-10 4Ri%

{4 C/C++ - gowin_picorv32/user/main.c - GOWIN MCU Design =
Fle Edit Source Navigate Search Project Run Window Help
e R CE PR e e e T L R R Quick Aceess | &5 | [E%
[25Project Explorer 22 = % ¥ = I [E mainc =g
4 Ef?gowin_picorvSZ - Ak = Copyright (C) 2@14-202@ Gowin Semiconductor Technology Co.,Lid.[] -
oo 13 =
i 2 e o oo B
> %5 gowin_picorv32.elf - [none/le] 15 #include "config.h”
> ) Includes 16 #include "picorv32.h"

17 #include "firmware.h”
4 (& config 18 #include "simpleuart.h”
> [1 config.h 19 #include "wbuart.h"”
> (= Debug 28 #include "wbgpio.h”

21 #include "irq.h"

o

4 @ linker 22 #include "advspi.h”
E sections_debug.ids 23 #include "open_ahb.h"
2 sections xiplds 24 #include "open_wb.h"|

S 25
& sectionslds 26 #ifdef USE_WBUART

4 [ peripherals 27 #define get_char() wbuart_getc()
> = includes 28 #define put_char(c) wbuart putc(c)
* [ sources 20 B
36 #define get_char() uart_getchar()
4 (= startup 31 #define put_char(c) uart_putchar(c)
> 8] custom_ops.S 32 gendif
> (5] startS

34 extern uint32_t irq_mask;
4 (= system 15 i
]

> g firmware.c

[

» [B firmwareh Problems ] Tasks 'B) Console 2 [ Properties R} Debugger Console B EE=B#2E-8-=0
1 g CDT Build Console [gowin_picora2]
» 8 irgh | | Finished building: gowin_picorv3z.bin -
> g loader.c
y @ p\CONSZh [Invoking: GNU RISC-V Cross Print Size
[-iscv-none-embed-size --format=berkeley "gowin picorv32.elf"
4 (& user text  data bss dec hex filename
+ [§) main.c 55408 108 106 5748 1674 gowin_picorvi2.elf
> [W open_ahbh Finished building: gowin_picorv32.siz
> [A open_wb.h 3
»_[d| printf.c = [4:17:87 Build Finished (took 205.938ms) 2
« i v | i 3
Writable Smart Insert 24:21 : 1

2.4 T#
5% Gowin_PicoRV32 M mFE Wit g )a, WAFmAE I &%k,
iH2% |IPUG913, Gowin_PicoRV32 ¥t F#i%2% Fiit
2.5 FELER

58 % Gowin_PicoRV32 # % 1+ —#E i BIN UM R #0s , w5 g
NV B, R DUERETT AR Olimex {7 2% (2 RiscV 54
SRR MY AL B A% B SRR HAR R 05 48, AR AT MCU B8R 15eiT.

Gowin_PicoRV32 B iHimfE, .
e B AR S
e B 3R 100
BRI ] HA%
® EANM A
25.1 EEERHRIAFR

7t Project Explorer MBI H, & 477 T2, H8EER “Properties >
Debugging > Debug level” &I, 1ZETEE, WK 2-11 Fix.
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2 AR AR 2.5 fEZIRIK

& 2-11 EL & Debugging
& Tool Settings | % Toolchains | " De'.ricesl A% Build Stepsl Build Artifactl Binary F‘arsersl 1]t

(% Target Processor Debug level Maximum (-g3) -

(# Optimization
(# Warnings
(% Debugging [l Generate prof information (-p)

4 [y GNU RISC-V Cross Assembler [[| Generate gprof information (-pg)

(¥ Preprocessor

Debug format ’TDD|ChEir‘I default v]

Other debugging flags
(# Includes

2 Warnings
2 Miscellaneous

4 B3 GNU RISC-V Cross C Compiler
(% Preprocessor
(2 Includes
(2 Optimization
(2 Warnings
# Miscellaneous

4 B GMU RISC-V Cross C Linker
# General
# Libraries
# Miscellaneous

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

4 [y GNU RISC-V Cross Print Size
# General

Debug level Bt &, fL45LL N IET:
® None: G E
® Minimal (-g1): fH/NHRERALE
® Default (-g): BINFRERALE
® Maximum (-g3): A KIREHLE
2.5.2 BEL BRI T

EPESEHFL “Run > Debug Configurations > GDB OpenOCD
Debugging” &I, AL “New” LI, #3727 LR B E
I, W 2-12 Fios.
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2 AR AR 2.5 fEZ K

B 2-12 3 3B B R TR

W Debug Configurations — . - - .

Create, manage, and run configurations

[ . | B 3~ Configure launch settings from this dialog:
type filter text [} - Press the 'New' button to create a configuration of the selected type.
[E] C/C++ Application [=| - Press the 'Duplicate’ button to copy the selected configuration.
C/C++ Attach to Application
g C:’rC Pastmort P[T:) b 3 - Press the 'Delete’ button to remove the selected configuration.
++ Postmaortem Debugge
[E] C/C++ Remote Application :=-':> - Press the 'Filter' button to configure filtering options.
02 Hardware Debugging Erirorvewgn existing configuration by selecting it.
4 [c] GDB OpenOCD Debuggin
[©] gowin_picorv2 Debug | L blew
spective settings from the 'Perspectives’ preference page.
T&] GDB PyOLD Debugging DOpieaTs P 9 Lerspeciives pl pag
[€] GDB QEMU Debugging Delete

[t] GDB SEGGER J-Link Debuggi
= Launch Group

4 1 5

Filter matched 11 of 83 items

@

e O AL T, fid B Main. Debugger. Startup 251k
i,

ACE Main £

EFE “Main” LI, FCE 417 TFEH Project A1 C/C++ Application &%
¥, Wk 2-13 Fior.

& 2-13 Big & Main i&IR

Main % Debuggeﬂ = Slartup-\l Es Source\l = Qommon\l = SVD Palh\l

Project:

gowin_picorv32 Browse...

C/C++ Application:

Debug\gowin_picarv32.elf

Variables... ] [Search Prr.:ject...] [ Erowse...

Build (if required) before launching

Build Configuration: | Select Automatically -
) Enable auto build () Disable auto build
@ Use workspace settings Configure Workspace Settings...

IPUG910-1.2 17(21)




2 BAF G FEARAR 2.5 7EL R

Bt E Debugger IR

%P “Debugger” T, Fil & OpenOCD il GDB %24, K 2-14
I
& 2-14 B E Debugger IR
Main | %5 Debugger ~_ @ Startup| & Source| O] Common| &, SVD Path

OpenOCD Setup
Start OpenQCD locally

Executable path:  ${openocd_pathl/${openocd_executable} lBrmvse...l l\l’ariables...

Actual executable: C\GMD\toolchain\OpenQCDYbinfopenocd.exe

(to change it use the global or workspace preferences pages or the project properties page)

GDE port: 3333
Telnet port: 4444
Tel port: 6666

Config options: -f board/openocd_olmux.cfg *

Allocate console for OpenOCD Allocate conscle for the telnet connection

GDB Client Setup
Start GDB session

Executable name:  ${cross_prefigdb${cross_suffix} ’Brcmvse...l ’Variables...

Actual executable: riscv-none-embed-gdb

Other options:

Commands: set mem inaccessible-by-default off -

set arch riscvirv32
set remotetimeout 250

Remote Target
Host name or IP address: | localhost

Port number: 3333

[ Force thread list update on suspend

Restore defaults

® OpenOCD Config options &1t &
ZIETEC B N “-f board/openocd_olmx.cfg”, 15 E T AR B A Al &
A, GMD ERIAE ] Olimex 47 F4%

® GDB Commands & &
- set mem inaccessible-by-default off
- setarch riscvirv32 (485E RiscV 54544
- set remotetimeout 250 (5 11 B SGERRT)
BLE Startup £

P “Startup” W, RESTELTRSET, W 215 i,

IPUG910-1.2 18(21)




2 AR AR

2.5 FEZIAIR

IPUG910-1.2

[ 2-15 B¢ & Startup IR

Main | % Debugger| = Startup IS_/ Source | [] Common| 2, SVD Path

Initialization

1
Commands

[¥]Initial Reset. Type: init

[]Enable ARM semihosting

Load Symbaols and Executable

Load symbols
@ Use project binary: gowin_picorv32.elf

01 Use file:

Symbols offset (hex):

Warkspace... | | File System...

Load executable
@ Use project binary: gowin_picorv32.elf

1 Use file:

Warkspace... | | File System...

Executable offset (hex):

Runtime Options

I Debug in RAM I
Run/Restart Commands
Pre-run/Restart reset Type: halt (always executed at Restart)

[ set program counter at (hex):

Set breakpoint at: main
Continue
® Initialization Commands % Iific &

- flifE Initial Reset i1, Type KM E N “init”, ATIEL IR,
n] PAE ST HI U6 E

- %%H] Enable ARM semihosting %, Gowin_PicoRV32 N3 ffi% T
A

Load Symbols and Executable i%&ific &

- ffifE Load symbols i1, iEF “Use project binary”

- fiift Load executable #£Ti, 1%L+ “Use project binary” i1

Runtime Options i& At &

filifE Debug in RAM %3, AT 7E LR, S HUHAE BE —HEf S0k,

BN A ITCM

Run/Restart Commands % i fic &

- flift Pre-run/Restart reset i£77, Type XM E Jy “halt”, #$ATLE
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2 BAFGRRERAR

2.5 FEZIAIR

LR, nTRLE S

- f#ifiE set breakpoint at £, FLE N “main”, HATEL IR, A
PAH Zh7E main = B2 ) 5 — SR8 f A B R B BT

- ffifiE Continue i£T, HATFELLIRN, W LLEBhiEIT RN AL E,

FEE

253 ERARHERR

L Olimex 17 B 25 A
BERIT RIS Olimex HiR15 B 25 (8 RiscV 5452 ZE K kb T 28 it 57 37
A R AT AR

Olimex 1/ 2%, %M Olimex arm-usb-tiny-h, #E%4:
https://www.olimex.com/Products/ARM/JTAG/ARM-USB-TINY-H/

Olimex iR E 23 IRsh k%2 5Hc E, 152 % SUG549, GOWIN
MCU Designer )" 555 .

¥ Olimex A1 E24(¥ TDI. TDO. TMS. TCK 3| iz hs#E JTAG
B OB 5T k&R, VREF 5] ZER: 3.3V, 4/6/8/.../20 i) GND 3] il X
TiEE AT,

2.5.4 BRENEL AR

IPUG910-1.2

ok TEASER “ % 7, BUTEIFES TR, IR e
o MILX. WLIEH CHFIC AL, WwEW S, BITHRTF%,
o LEX. nDIAFIEM A4 E R A & 11E
® [ YteAX: "UUAB MRS 4 ITCM F 84 F Y T EEPUT
fRIFE 4
® WX W DASHIE LR AR, WE WA,
Y3 F B AL T BR
Gowin_PicoRV32 Z ALK RiscV 15428 Mg AL FEES, bz R
GEETHTRT A S, AN SRR o Wi B A R b IR A e R
A, MIEAERATEL MR, 3 B P AT B RS E (BT8P BT,
Wr BB AT SR, R FEAITRIFATEE &S, HEEAIZABERIRS),
MCU TGy B AR T 3K
T R T BN AN T A FE R B AT R R, S AR P I AL FE R b
HIAE AL B W B W, TR NIESIEBTIRES .

L THA “Resume”, A DMEREF#ENELLISATING, WIRBATIER]
Wi, W RFFELISITINGS . FBUIRE T, AMEBEE A T WiE K, MCU
PAT I AL PR, IS AT 2 W AL B e KR I A B NS, e
A DLEE AR B bR B AT BB R W R AR R AR SR
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3 &%kt

3 e Ay

Gowin_PicoRV32 37 £ GOWIN MCU Designer (V1.1 &L ERA) K
WA ZH i, @RI~ 2 ki

Gowin_PicoRV32\ref_design\MCU_RefDesign\GMD_RefDesign\gowi
n_picorv32.

IPUG910-1.2 21(21)



http://cdn.gowinsemi.com.cn/Gowin_PicoRV32.zip

GOWINSE

EREB TR RX




	免责声明
	版本信息
	目录
	图目录
	表目录
	1 GMD安装与配置
	2 软件编程模板
	2.1 模板工程创建
	2.1.1 工程创建
	2.1.2 平台类型配置
	2.1.3 编译工具链和路径配置
	2.1.4 导入软件编程设计

	2.2 模板工程配置
	2.2.1 配置Target Processor
	2.2.2 配置Optimization
	2.2.3 配置GNU RISC-V Cross Assembler > Includes
	2.2.4 配置GNU RISC-V Cross C Compiler > Includes
	2.2.5 配置GNU RISC-V Cross C Linker
	2.2.6 配置GNU RISC-V Cross Create Flash Image

	2.3 编译
	2.4 下载
	2.5 在线调试
	2.5.1 配置软件调试等级
	2.5.2 配置软件调试选项
	配置Main选项
	配置Debugger选项
	配置Startup选项

	2.5.3 连接调试仿真器
	2.5.4 启动在线调试
	调试中断处理函数



	3 参考设计

