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1 GMD %4 5 E

].GMD ZEENRE

GOWIN MCU Designer #1431, SZ#F Gowin_PicoRV32 [ #f4 4w fE
Wit i NEFER.

B SR E PR GOWIN MCU Designer #2235 6, T %
http://www.gowinsemi.com.cn/prodshow.aspx.

GOWIN MCU Designer ¥tz 2% 58L&, & Gowin_PicoRV32 ik
15 B 2B A% (Olimex Debugger Driver) %#: 5l E, i55% SUG549,
GOWIN MCU Designer /1 /754
FE!
i3 fd F§ GOWIN MCU Designer V1.1,
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2 BAFRAEIRAR

2.1 Bt TR G

2$k1¢2ﬁ$51§1&

2.1 =R TIZ20IE
2.1.1 TEQIE

IPUG910-1.4

T FESEHFL “File > New > C Project”, 18 2-1 ffiurs.
1. @SLIWH AR E A E
2. EPEIIHZEM “Empty Project”;
3. EFE T HEE “RISC-V Cross GCC”;
4. Hif “Next”.

2-1 TiEelE
W C Project O x
C Project —

Create C project of selected type

Project name: | gw_picorv32

Use default location

CAGMDVworkspace\gw_picornv32 Browse..
default
Project type: Toolchains:
v (= Executable ~ ARM Cross GCC

@ Empty Project R

® Hello World ARM C Projec

® Hello World RISC-V C Proji
< >

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

3 _ .
'\2,' = Back Finish Cancel

2(19)




2 BAFRAEIRAR 2.1 Bt TR G

212 LERBEE
TERMRE, &2k “Debug” Ml “Release”, Hidi “Next”, 1A
2'2 Fﬁ/j—‘—\‘o
22 FHABAE
W C Project O X

Select Configurations —

Select platfarms and configurations you wish to deploy on

Project type: Executable
Toolchains: RISC-¥ Cross GCC

Configurations:

%3 Debug Select all
% Release

Deselect all

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 et Cancel
21.3 i TEEMRERE

AT X 4% T H 5% riscv-none-embed-gce ML FTE S, Hdr
“Finish”, 58 i Gowin_PicoRV32 # A g FE AR TR B , W& 2-3 Fros
ERIAFC B A GOWIN MCU Designer #ftH RISC-V 38 X 4 PR 22 255 %
%, Wi EE X RISC-V 22 X T Hik, NHiGFshetidee TN E .
2-3 fwiIFTREMBEEE
W C Project O =

GNU RISC-V Cross Toolchain —

Select the toolchain and configure path

Toolchain name: |GNU MCU RISC-V GCC (riscw-none-embed-gcc) v|
Toolchain path: |C:\GMD\toolchain\RISC—V_toolchain\bin Browse...

IPUG910-1.4 3(19)




2 BAFRAEIRAR 2.1 Bt TR G

2.1.4 ARG HmELT

6% Gowin_PicoRV32 # i gmAdfr THEAN a5, E+e TAEZ A
workspace FHIEMIH TR, SANRMHwmEBLT
LA R TRAZHE R 6], AR B H sk gt AR E 3,
Wk prs
® bsp: AN EIREREE X
- simpleuart.h
simpleuart.c: 7% % Simple UART 2Kzl ok $ 2 X
- wbgpio.h
wbgpio.c: M GPIO I3k %E X
- wbi2c.h
wbi2c.c: FMi A 12C BB R HE X
- wbspi.h
wbspi.c: #MHBE % SPI RN EUE
- wbspiflash.h
wbspiflash.c: #}ii1% £ SPI-Flash 3Xz0 ek € L
- wbuart.h
wbuart.c: #Mi % UART 330 i H0E L

[ I|b! /\éﬁ{%‘;%\fé)‘(

- firmware.h
firmware.c: R4 B E X

- printf.c: HE X printf %L
config.h: FFBLE A s Az 777
custom_ops.S: FI a4 E X

irg.h
irq.c: TR ST

loader.c: i3l 5 & X

main.c: F - F 3L

picorv32.h: WZEA7ds. HiliBLU € X

start.S: JH3h5 ST E X

sections_debug.lds: T 54

sections_xip.Ids: T4 SPI-Flash 12172748 4 (18 2
sections.lds: T &5 ITCM B4R 545 2 Bk 42

PR H R N RS TR, G EME “Project Explorer” *4Hi
TR A BT “Refresh”, B33 GMD AR b ) S04 K ACHS

IPUG910-1.4 4(19)




2 BAFRAEIRAR 2.2 B TAERCE

22 EHR TR

GOWIN MCU Designer H, 7EALE “Project Explorer” &£ 411 T2,
17 B i% B “ Properties”, #E#i% -k “ C/C++ Build > Settings > Toolchains”
I, B Gowin_PicoRV32 ik T A% H) S Hik 1 .

Gowin_PicoRV32 W, Zillit B LA N S 4%k i -
® Target Processor
® Optimization
® 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

BCE “Target Processor” &M, 1ZEACE, W 2-4 Fiis.
2-4 BLE Target Processor

® Tool Settings & Toolchains M Devices Build Steps Build Artifact [z Binary Parsers @ Error | ' |*
(2 Target Processor Architecture RV32l (-march=rv32i%) ~

 Optimizati
&2 Optimization [ Multiply extension [RVM)

2 Warni
(= tarnings [Jatomic extension (RVA)

2 Debugging

v 8 GNU RISC-V Cross Assembler Floating peint | None e
(# Preprocessor [ Compressed extension (RVC)
Bty
(2 Includes Integer ABI ILP32 (-mabi=ilp32%) v

(2 Warnings
(# Miscellaneous Floating point ABI | Nane ~

v 3 GNU RISC-V Cross C Compiler

Tuning Size (-mtune=size) ~
(2 Preprocessor
( Includes Code model Medium Any (-mcmodel=medany) v

A Optimizat] imi
(% Optimization Small data limit 8

(2 Warnings

(2 Miscellaneous Align Toolchain default (-mtune) >
v i GNU RISC-V Cross C Linker [15mall prologue/epilogue (-msave-restore)
(% General Force string operations to call library functions (-mmemcpy)

= ;
1523 Libraries Other target flags

(# Miscellaneous

~ 3 GNU RISC-V Cross Create Flash Image
(& General

v 3 GNU RISC-V Cross Print Size
(2 General

® Architecture
iHik$#E RV32I(-march=rv32i*), Gowin_PicoRV32 1% 37 f RISC-V32 fif
TR S, Prblikds RV321 1.

® Multiply extension (RVM)
W FEM A RV32M § &, 1E2]i% Multiply extension(RVM)i£ i, [H]
I 7E Gowin_PicoRV32 fififf:i% 11 IP Core Generator ] Gowin PicoRV32
Core ZHic B, /2)i% Support RV32M Extends &3, 754w %5

IPUG910-1.4 5(19)
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2.2 B TAERCE
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RISC-V g ek 45 40,2 52 Gowin_PicoRV32 21745 1% .
Atomic extension (RVA)
Gowin_PicoRV32 A SCHFIE T4 9 e, WA A% Z k.

Floating point

Gowin_PicoRV32 N SCRHF FifE4, ZEIEEFE None.

Compressed extension (RVC)

R T EAE I RV32C ¥ & , 121 1% Compressed extension (RVC)i& Tl .
6] i £ Gowin_PicoRV32 fififf:i% 11 IPCore Generator [1'] Gowin
PicoRV32 Core Z ¥t &+, “aJi% Support RV32C Extends #£35, 75
%L RISC-V 16 Az k4 fiE 41, 233 Gowin_PicoRV32 iz 1745 1% -
Integer ABI

W HE RISC-V HirF& I 1 ABl B G FH# . Gowin_PicoRV32
9 32 fi7 RISC-V 22 b BRER~ V&, HA SRR 384, BRIk I
THIEFE ILP32 (-mabi=ilp32*). 32 {7 RISC-V 4244 kb2 28 £ H5 S5 0 58 1,
nx 2-1 Fior.

= 2-1 32 {if RISC-V 2B RHIE AR BT F

C &S HumHm 32 iz RISC-V i KA S0 (e 745)

char

short

int

long

long long

void *

float

double

oA~ Bh|O|IBD|BIN|~

long double

N
(o))

Tuning
T € gk T HEE GCC JyH VB AL 1t RE 1) B AR AL BE 28 2K
Gowin_PicoRV32 A FriZikIi, i&ik#F Size(-mtune=size).

Code model

W EZH-memodel, ZZH IR P T HETER], 58 Medium Any
(-mcmodel=medany). (-mcmodel=medany)i% i T & 1% 1K) 5k
TG ] AT ) 4GB N, FHEZSRIATUE, AN R .
Small data limit

W EZH-msmall-data-limit, %23 € v ABCE 2/ N DX S 4 )
RSB ERRK Size (LLFT NHAL). ZSHEEN 8.

Align

VBB R S AR AN T WA DT R #R1E . Gowin_PicoRV32 A SRR
AR FE IR, LS Strict(-mstrict-align).

6(19)




2 BAFRAEIRAR

2.2 B TAERCE

Small prologue/epilogue(-msave-restore)
R ZE T, B E AR Size f/h (ELH B B [ ER 46 AR B4
P FR) 26 R AL BRI BRI B A IR A

Other target flags &5 7] LAF-shidshnan R E -

Allow use of PLTs(-mplt)

WER A E i ZE I, WA PLT AR e Bz dil A Lhs

Integer divide instructions(-mdiv)

U AR B A% T, WA FH B R B A48 4, T7 EEAL P28 SCRF RV32M
TR LY . Gowin_PicoRV32 3ZHf RV32M R4y &, FTLAn] LA
fic & Multiply extension(RVM)iE£ T, [F] i 7£ Gowin_PicoRV32 fiif}:
%1t IP Core Generator ] Gowin PicoRV32 Core Z¥( i3t B+, %)

% Support RV32M Extends %1 .

-mpreferred-stack-boundary=num

BRI S 55 2num AT 5 . ARk A SE , TUERIAE Y 24 CE]
16 FEL 128 Br) X5, WURACEZET, WK Y
TEMH IR (AR, REEMRERED.

-mexplicit-relocs / -mno-exlicit-relocs

AEFRAF S IR, A A BN IR Y B R . o — P E
el g%, XA Re s IR .

-mrelax

-mno-relax
A5 P 4w WA Tt R/ S B2 bl BT 75 1R 78 2 B0 o BRU A A %
B ARt

-memit-attribute / -mno-emit-attribute

BN S RISC-V @ V(S B2 ELF Xf %9 . 24 ME TR 2L binutils
2.32 fRA.

-malign-data=type

il GCC MM el . S JBk A PR TR (A R B
FrRZRAUE A “xlen” FI “natural”. Hdr, “xlen” 1§ & 1788 % &
YERNXTFEE, “xlen” fH BT, BRIMEA “xlen”.

2.2.2 fit ® Optimization
BLE “Optimization” &, ZIETIECE, WK 2-5 Ak,

IPUG910-1.4
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2.2 B TAERCE
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[# 2-5 Bt ® Optimization

® Tool Settings B3 Toolchains M Devices

(2 Target Processor
(% Optimization
(# Warnings
(% Debugging
v & GNU RISC-V Cross Assembler
@ Preprocessor
2 Includes
& Warnings
(2 Miscellaneous
v &5 GNU RISC-V Cross C Compiler

Build Steps Build Artifact Binary Parsers @ Error | * | *

Optimization Level Optimize for debug (-Og)

Message length (-fmessage-length=0)

[J'char' is signed (-fsigned-char)

Function sections (-ffunction-sections)

[4] Data sections (-fdata-sections)

[ Me common unitialized (-fno-common)

[ Do not inline functions (-fno-inline-functions)
[]Assume freestanding environment (-ffreestanding)
Disable builtin (-fno-builtin)

w

v %3 GNU RISC-V Cross C Linker

W % GNU RISC-V Cross Create Flash Image

v %3 GNU RISC-V Cross Print Size

2 Preprocessor

@ Includes [JPosition independent code (-fPIC)

# Optimization

[Single precision constants (-fsingle-precision-constant)

- [ Link-time optimizer (-flto)
2 Warnings . . . . .
= . d [ Disable loop invariant move (-fno-move-loop-invariants)
# Miscellaneous

Other optimization flags

= General
2 Libraries
# Miscellaneous

= General

= General

Optimization Level

-0 Sk BINANER, il dmiE Size. AT 3 & A g BEI 0] 5%

AR AFE-00. -O1. -02. -03. -Os. -Og, -00/-01/-02/-03 itk

LB RIS -

- -00: Mgtttk

- -Os: f£-02 fyFehti b, S<H3 84 1% Size B R HILETH, STILXS 4 1%
Size &AL

- -Og: fE-O0 KAt I, #n—iEH T g 3L, Gowin
_PicoRV32 HASC R v Fit, PRI s SCR FH AR AL 3R 8 .

Message length (-fmessage-length=n)

WA RE B VAT n MR RE R B R EER G w0 R % E RO,

W2 AT ThRE, — 2K E RS B Ron N —1T « BliA y-fmessage-length=0.

A 1%L T

‘char’ is signed (-fsigned-char)

BE char BAEIE AHFT5H.

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

— B EARSCRIE R B WA B MR TS SO o T R g
B, A BR K44 BB T 44 R 1 it BRI 44 R

- AR AR T APAT B 4R 7 1) 5| R R ER I B9 O0A, R A e
AT

- EHEESRPIREE (BEER —gc-sections ETD —&AFH, W
Je A2 BARAT ST IS B S B 58 FH B o8 BB Bl THUBL, 7= AR /)

ik Size.

8(19)
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3!

RATERE 4 B3 BRI A A 1%k T, FHC& 74 GNU RISC-V Cross C Linker >
General it & 7172 % Remove unused sections (-Xlinker --gc-sections)iE i, LI /D i
P Size.

No common unitialized (-fno-common)

fno-common 1% 145 7€ g 3 R AR AT AR A0 1) 4 Jm AR T T80 H AR SO
BSS B, XK FHIEEE ARG IR X BRI WUIRAE 24 g PR ER e
€ TR AR R, W I 2 E R . AN A) i1 %1% T

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

IR A Zak i, MIBR T 144 always_inline J& PR ICII KL 4, A&
THAEAT AN B RR 2. SRR, HEOYERINE . AT noinline J& 1%
PRICEAN R, DAEE G 12 pR KRR P BER

Assume freestanding environment (-ffreestanding)

Wi 5 3 H BRI B — DN RSZISG, MO TR AT BEAAEAEAR R, TR
JRNATREAE R, W RO BRIERZ N, 24T -fno-hosted.
Disable builtin (-fno-builtin)

~ ANHEBIARLL builtin_"EARTE RN B REL. MR, SREE
FH-ansi 5-std &I (F T /™8 1 1ISO C — UM )i A & P B B #0155
B, KNKA 1SO bR S X

- GCC B8 A R R AR R B8 A Ao A B Rl oy B bR 2, o,
alloca ¥ F AT BEAS i EL B A B HEAR I BN 6 4, X% memcpy 11
FH AT BEAR B Y RS IR PR o A B AR @ B /N BEAR, (HSE T 0K
HOR AT DX AR 7 I, ANReEx S A B B W A, AEE
T T AN [ 1) PR K B K pR BRI A T

- AN, M A RERORAA N B R B, GCC ATRE S KT %
A B 5 R % B B ), B AR R A AR AR, B AR
BRI AT SR AL & P iZ R B Bilan, 4N 2 printf I H 240
strlen ME R4 R N FERT, £3F-Wformat 25 Hix} printf (%55 18 FH )

&,

Single precision constants (-fsingle-precision-constant)

W U A Dy Bk P AL B

Position independent code (-fPIC)

R B ARHLAS SR, AR B A AR L P A ) 5 A B TG R ARG

(PIC). Gowin_PicoRV32 A3 #f PIC, iNANE AL 1ZIE N .

- Link-time optimizer (-flto)

A TS AT bR e 1R E R I (A R4k 25 -

- fEAIEARRL AR, 4 GIMPLE (GCC N R R —) IS
AT G R R ELF 150 U0 GOCHRIEAE— R, BT E 1R
BAAFS N ELF 370 B2 OF el anfm] 2 [F— 8B s oo i) —#8 77 .

- AR # , RLE G PRI R S 2432 42 301 A) 45 € -flto ALK& T,
FAEVSUASE FHAH [ )3 T 2 3 2 5 4 IR R 8 () P AT A, IR AE TR 4 72

9(19)
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XL

® Disable loop invariant move (-fno-move-loop-invariants)
R THOE RTL RS th IR AR EAEE, AR SR E
N-O1 BE =254 (-Og FRAt), BT E RTL JEAILALE T RITEA AR
EEAL I

2.2.3 it ® GNU RISC-V Cross C Compiler > Includes

B & “GNU RISC-V Cross C Compiler > Includes > Include paths (-1)”
IR, ZIEIACE C kX5l Figir, Wikl 2-6 fox.

LA R T RS HE RG], C Rk Xth5| SRR E, T Fiw.
® "${workspace_loc:/${ProjName}/src}"
® "${workspace_loc:/${ProjName}/src/bsp}"

® "${workspace loc:/${ProjName}/src/lib}"
[ 2-6 it E GNU RISC-V Cross C Compiler > Includes

& Tool Settings &) Toolchains Ml Devices Build Steps Build Artifact Binary Parsers @ Error| !

(2 Target Processor Include paths (-1} & e 8 b
& Optimization .

e )]
'${wor|-cspace |oc,-"${Pr0JName},-"src,-"bsp}
(£ Debugging "${warkspace_loc/${ProjNamel/src/lib}"
v B3 GNU RISC-V Cross Assembler

(2 Preprocessor

(# Warnings

# Includes
(# Warnings
# Miscellaneous

~ B3 GNU RISC-V Cross C Compiler
@ Preprocessor Include system paths (-isystem) £
(2 Includes

# Optimization
2 Warnings
# Miscellaneous
v B3 GNU RISC-V Crass C Linker
# General
# Libraries
(# Miscellaneous
~ B3 GNU RISC-V Cross Create Flash Image
# General Include files (-include) 4
v B3 GNU RISC-V Cross Create Listing
# General
v B GNU RISC-V Cross Print Size
# General

2.2.4 Bt E GNU RISC-V Cross C Linker

IPUG910-1.4

fic & “GNU RISC-V Cross C Linker > General > Script files (-T) £,
ZIE L B Gowin_PicoRV32 Flash #f 445 sections.Ids ¢ sections_xip.lds
o}, sections_debug.lds, W 2-7 fizr.

4 Gowin_PicoRV32 figiff it IPCore Generator /1 ITCM > Boot
Mode At & 77

® 115 Boot Mode fit & MCU boot from external Flash and run in ITCM
&, MCU boot and run in ITCM, IIli%&# sections.lds £} Flash 54z 2%
an"${workspace_loc:/${ProjName}/src/sections.lds}"

® % Boot Mode it & > MCU boot and run in external Flash, ijit$

10(19)
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sections_xip.lds {4 Flash ##:4%, 40
"${workspace_loc:/${ProjName}/src/sections_xip.lds}"

® 1 Boot Mode it & & MCU boot from external Flash and run in ITCM

#¢ MCU boot and run in ITCM, Jf HHATHRAAEL G, LR
sections_debug.lds 174 Flash #4%8%, 40
"${workspace_loc:/${ProjName}/src/sections_debug.lds}"

2-7 BEE GNU RISC-V Cross C Linker

& Tool Settings &) Toolchains [ Devices # Build Steps Build Artifact Binary Parsers @ Error| !

@ Target Processor Script files (-T) {a ’D @
# Optimization -
2 Warnings
(2 Debugging
~ B3 GNU RISC-V Cross Assembler
(# Preprocessar
2 Includes
2 Warnings
# Miscellaneous
~ B3 GNU RISC-V Cross C Compiler
(# Preprocessar
2 Includes
# Optimization
2 Warnings
# Miscellaneous
~ B3 GNU RISC-V Cross C Linker
(2 General
# Libraries
# Miscellaneous
~ 3 GNU RISC-V Cross Create Flash Image
2 General
~ B3 GNU RISC-V Cross Create Listing
2 General
~ 3 GNU RISC-V Cross Print Size
2 General

Do not use standard start files (-nostartfiles)

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

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

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

[J Omit all symbol information (-s)

® Do not use standard start files (-nostartfiles)
W B B AME A ARE J3 330 F . Gowin_PicoRV32 W 45 I H i X1

AR, DRI 20 2] 3 R T

® Do not use default libraries (-nodefaultlibs)
WEEREN AMEARERG R, WA ORI R RS TS . BER
Gt 5P 06 T (40 -static-libgee BY-shared-libgee) K ZUm& . 15 15 Fi Ax

WSS B0, BRARE H-nostartfiles. i i% 2% 1 g 43 4 B mememp.
memset. memcpy A memmove i .

® No startup or default libs (-nostdlib)

- ERRIN A P ARAE R R SR B B .

- ARSI, JA RS M ERL S 4 iR A, JF HiRE &R

Gt 3P 1) 06 75 (4n-static-libgee B-shared-libgee) Kk 205
- THANE A EIZIE I

® Remove unused sections (-Xlinker —gc-sections)
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2.2 B TAERCE

- ZIETUMER A B
- ZIRTIAC A g IR AR AL ¥ B ) -ffunction-sections fll-fdata-sections
I, AT AEZE RN MBR A A e B AR &, i3 — P kN i Size.
® Print removed sections (-Xlinker —print-gc-sections)
4/7]i% Remove unused sections (-Xlinker —gc-sections)itf, AJ LAk 1%
I, G I A A OO M BR IR B I 4 B, FRic g DAL N BR PRI B
® Omit all symbol informations (-s)
MATHAT A A I 3 A 7555 R AT E S 8
!
ZRiNiE )1 Do not use standard start files (-nostartfiles)fl Remove unused sections
(-Xlinker --gc-sections)#i M &I

2.2.5 it  GNU RISC-V Cross Create Flash Image

IPUG910-1.4

fic & GNU RISC-V Cross Create Flash Image > General i£T, %%
W&, Kl 2-8 Fios.

LA K TRASE R AN, ZIEDEE, WTFR.
® Output file format (-O)iEI, B4 H SCAH4% 3 Raw binary
® i%/Jik Section: -j .text &I
® i%/4)i%k Section: -j .data i

WERAE TR B € BB, I s el S i 21 3 0 LB,
5 7E Other sections (-j) AR INIX L H 5 LB, W Gowin_PicoRV32 [ & X
PLUR B

® .irgsec
® .dsec
® .btsec

[] 2-8 BLE GNU RISC-V Cross Create Flash Image

B Tool Settings % Toolchains B Devices Build Steps Build Artifact Binary Parsers @ I ¢
(% Target Processor Output file format (-0) |Raw binary ~

@ Optimization [ section:  text

3 Warni
& tamings [ Section: -j .data

(2 Debugging

w 3 GNU RISC-V Cross Assembler Other sections () & & & %

& Includes Idsec

(£ Warnings btsec

(& Miscellaneous

v ) GNU RISC-V Cross C Compiler
@ Preprocessor
(2 Includes
(£ Optimization
& Warnings
& Miscellaneous

w B3 GNU RISC-V Cross C Linker
(£ General
(& Libraries
& Miscellaneous

w 3 GNU RISC-V Cross Create Flash Image
(2 General

w 3 GNU RISC-V Cross Print Size
(2 General

12(19)
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2.3 4mik

2.3 YwiE

2.4 T

R4 Gowin_PicoRV32 figiff ikt IP Core Generator #' ITCM > Boot
Mode At & 7730, &k config.h A 315407 & X BUILD_MODE:
® MCU bootand runin ITCM : #define BUILD_MODE BUILD LOAD

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

® MCU boot and run in external Flash: #define BUILD_MODE
BUILD_XIP
FERUER TR E . HRENRIRE G, MiELE, il THEM
PRI “ S 7, gniEre AR k] BIN SO, Wil 2-9 Fiow.

& 2-9 4miF
W
File Edit Source Refactor Navigate Sear Hel
o~ - o ]| = B
[ Project Explorer 5% 5% Y= 8 [@maine B = 0 Zo.x =g
1 €203 test 000 bt DA RN e % T
U configh ~
Copyright (C) 2814-2822 Gowin Semiconductor Technelogy Co-,Lid U piconv32h
U firmwareh
main.c o
Embedded Development Team o irgh
x

v1.2
2022-01-01 29:00:00
tain body.

(anonymous)
AHBREGDEMO_RegDef : =
AHBREGDEMO_BASE
PICO_AHBREGDEMO
(anonymeus)
WEREGDEMO_RegDef : st
WBREGDEMOQ_BASE
PICO_WBREGDEMOO

® e 09NN AODHHOHDRMESLELELELE

irq00_fia
= irq13_fla
- irq20_flay
B . irg21 fla .
B Consele Bl ER-&IME-0-=0
CDT Build Console [picorv32_demo]
Invoking: GNU RISC-V Cross Print Size
riscu-none-embed-size --format=berkeley "picorvs2_demo.elf"
text data bss hex filename
7244 100 112 7456  1d2@ picorv32_demo.elf
Finished building: picorv32_demo.siz
< >
‘ 0
5 picorv32_demo &

58 Gowin_PicoRV32 B F e it ik )a, BAFmIEBRIT T8I,
2% IPUG913, Gowin_PicoRV32 # 1 | #Z%FH

2.5 LRI

IPUG910-1.4

52 Gowin_PicoRV32 ¥k i+ — i BIN 4 T4k, /gt
N BB R, A PLERE T RS Olimex AR & 2% (5( RiscV 54
EEZURE AL 28 T SR ) A R B 8%, LRI 2487 MCU %1t

Gowin_PicoRV32 Hifilinfe, .
e B A R AR 2

it & A Flash #E4z4%

e B A U e T
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2 AR AR 2.5 fE4 TR

o BRI
o EENHMER
2.5.1 BL B ERFER

7t Project Explorer #LE 4, 1&F4HT T, HHES “Properties >
Debugging > Debug level” £, ZiATEE, 1k 2-10 Fis.

2-10 fic E Debugging

& Tool Settings &) Toolchains M Devices Build Steps Build Artifact [aid Binary Parse * | *

(2 Target Processar Debug level Maximum (-g3) ~
# Optimization -
= . Debug format Toolchain default ~
(22 Warnings
(% Debugging []Generate prof information (-p)
v B3 GNU RISC-V Cross Assembler [JGenerate gprof information (-pg)
(£ Preprocessor Other debugging flags

2 Includes
2 Warnings
# Miscellaneous

~ B3 GNU RISC-V Cross C Compiler
(# Preprocessar
2 Includes
# Optimization
2 Warnings
# Miscellaneous

v B3 GNU RISC-V Cross C Linker
2 General
# Libraries
# Miscellaneous

~ 3 GNU RISC-V Cross Create Flash Image
2 General

v 8 GNU RISC-V Cross Print Size
2 General

Debug level FL &, 5L EI:
None: LS5 HACE

Minimal (-g1): /D RIRSEHACE
Default (-g): BN ERACE

® Maximum (-g3): H KRS HEE

2.5.2 g EEiR Flash $E3E38

7E26 X Gowin_PicoRV32 #AF 511, i oA R AT F 1) Flash 5542
#% “sections_debug.lds”, Flash ## #4800 E 71A1E5% 2.2.4 il E GNU
RISC-V Cross C Linker. %1 “GNU RISC-V Cross C Linker > General >
Script files (-T)”, &
"${workspace_loc:/${ProjName}/src/sections_debug.lds}”.

SERC B I Flash #5% 48 )5, 152% 2.3 JiiE, HFgw ik Atk
T k] BIN ST

TR RVESG TGS 2.4 FE BT FEEARoE k] BIN S

2.5.3 BB BT

EFESEHEFL “Run > Debug Configurations > GDB OpenOCD

IPUG910-1.4 14(19)




2 BAFRAEIRAR 2.5 R

Debugging” #ETil, AfEik#E “New” LI, @7 a7 LR AR &
HeTi, il 2-11 fos.

2-11 IR B X

{4 Debug Configurations b4

Create, ge, and run config .
| B2~ Configure launch settings from this dialog:
type filter text - Press the 'New' button to create a configuration of the selected type.
[€] C/C++ Application 2| - Press the ‘Duplicate’ button to copy the selected configuration.

[€] C/C++ Attach to Applicatio
C/C++ Postmortem Debug
[€] C/C++ Remote Application
[©] GDB Hardware Debugging
v [£] GDB OpenOCD Rebuadina
[€] picorv32_d New
[€] GDB PyOCD D Duplicate
GDB QEMU D Delete
[£] GDB SEGGER J-Link Debug
i Launch Group

3 - Press the 'Delete’ button to remove the selected configuration.
2 - Press the 'Filter’ button to configure filtering options.

- Edit or view an existing configuration by selecting it

re launch perspective settings from the Perspectives’ preference page.

< >

Filter matched 11 of 11 items

Iy
@ Debug Close

HER O @A ARIET, FLE Main. Debugger. Startup Z5ifiRi%
P

B E Main 3%EIR

R “Main” LT, BLE 4H7 TR Project A1 C/C++ Application %6
#, K 2-12 Fis.

2-12 fit ® Main jZIR

W Debug Configurations x
Create, manage, and run configurations ﬁ\
2% | B3~

Name: |picorv32_demo Debug |

type filter text [ Main %5 Debugger | i+ Startup| % Source | ] Common &, SVD Path
[£] C/C++ Application
[E] C/C++ Attach to Application
[E] C/C++ Postmortem Debugg: ‘Pimrﬁ?,demo Browse...
[£] C/C++ Remote Application C/C++ Application:
[£] GDB Hardware Debugging
~ [£] GDB OpenOCD Debugging
[£] picorv32_demo Debug Variables.. | Search Project..| | Browse..
[£] GDB PyOCD Debugging
[€] GDB QEMU Debugging
[E] GDB SEGGER J-Link Debuggi Build Configuration: | Select Automatically v
 Launch Group

Project:

|Debug\picorv32_demo.elf

Build (if required) before launching

() Enable auto build () Disable auto build
® Use workspace settings Configure Workspace Settings...

< >

Filter matched 11 of 11 items e

BLE Debugger i£IR
%% “Debugger” 117, fii ® OpenOCD il GDB %%, wi/d 2-13

IPUG910-1.4 15(19)




2 BAFRAEIRAR 2.5 R

PR o
& 2-13 fit  Debugger £

W Debug Configurations X
Create, manage, and run configurations @
= ET -
EIEED MName: |picorv22_deme Debug |
type filter text [ Main [ %5 Debugger > B Startup| &~ Source| [Tl Common| &, SVD Path
[E] CfC++ Application 0pen0CD Setup ~

[E] C/C++ Attach to Application

[E] C/C++ Postmortem Debugge
[E] C/C++ Remote Application Executable path: |${openocd7path)}'${cpenccdiexecutable) Browse.. Variables...

Start OpenOCD locally

[£] GDB Hardware Debugging Actual executable: |/‘undeﬁned7path/‘opanocd‘axe

¥ [£] GDB OpenOCD Debugging = @ e el g e e e o (e s pre e e
[E] picorv32_demo Debug

[5] GDB PyOCD Debugging CEEpE 3333

[E] GDB QEMU Debugging Telnet port:
[E] GDB SEGGER J-Link Debuggi

Tcl port: 6666
#= Launch Group o -

Config options:

f board/openacd_clmx.cfg

Allocate console for OpenOCD Allocate console for the telnet connection

GDB Client Setup
[ Start GDB session

Exccutable name: [${cross_prefidgdbicross_suffix} Browse... | 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:

[ Force thread list update on suspend

< >

Revert Apply
Filter matched 11 of 11 items evel PPy

® OpenOCD Config options &I fc &
ZIETINC B Ny “-f board/openocd_olmx.cfg”, #&7E BT FH R R 7 B 25 i B
A, GMD ERAEA Olimex /i £4% -
® GDB Commands & i &
- set mem inaccessible-by-default off
- setarch riscv:rv32 (f§5E RiscV F8 &4 40H0))
- set remotetimeout 250 ([ - ¥ SGEERT)
Bl E Startup IR

W “Startup” I, o EPATELMAELT, WA 2-14 Fror.

IPUG910-1.4 16(19)
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2.5 74K

IPUG910-1.4

& 2-14 BLE Startup IR

W Debug Configurations

Create, manage, and run configurations

EIEEN Na

type filter text
[€] C/C++ Application
[€] C/C++ Attach to Application
[T] C/C++ Postmortem Debugge
[t] C/C++ Remote Application
[£] GDB Hardware Debugging
v [£] GDB OpenOCD Debugging
[£] picorv32_demo Debug
[€] GDB PyOCD Debugging
[£] GDB QEMU Debugging
[£] GDB SEGGER J-Link Debuggi
¥ Launch Group

< >
Filter matched 11 of 11 items

B
@

® |Initialization

me: [ picorv32_demo Debug

[ Main % Debugger | b+ Startup & Source| [T] Common| &, SVD Path

Initialization Commands

Initial Reset. Type:

[CJEnable ARM semihosting
Load Symbols and Executable
MLoad symbols
@ Use project binary: picorv32 demo.elf
O Use file:
Symbois ofiset e [ ]
[FLoad executable
(® Use project binary: picorv32_demoa.elf
O Use file:

Executable offset e[|
Runtime Options

[ Debug in RAM

Run/Restart Commands

[ Pre-run/Restart reset Type: (always executed at Restart)

Warkspace...

File System...

File System...

[]3et program counter at (hex):
[ASet breakpoint at:
Continue

main

Commands & I it &

- 1H4i% Initial Reset i£1, Type ZEHIAC & N “init”, $ATTE LT,
CIRDN=EIE KRRl Lo
- iE /)% Enable ARM semihosting #%%, Gowin_PicoRV32 437
Friz e

Load Symbols and Executable i% it &

- 1i4)ik Load symbols £, i%#F “Use project binary”
- 15%4)i% Load executable £, £ “Use project binary” I

Runtime Options % i fic &

52)1% Debug in RAM 3ETT, AT AL IF NN, BBt ki 5
fF, BATEL A ITCM

® Run/Restart

Commands & i fic &

- if4)i% Pre-run/Restart reset i£ 1, Type JXARCE N “halt”, AT
FEL IR, 7T LLE BT

- ifi4)i%k set breakpoint at £,

BB N “main”, $ATHEL RN,

A LLE BI7E main e E 58— 25 T ) A B IR B T A
- 1521k Continue GEIT, PUATAEL AN, v] LLH shis T 2 i L &

S
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2 B YR FEARAR 2.5 TELL IR
2.5.4 FFRAHEF
PL Olimex 114/ B 4% 11 o
FERIF RIS Olimex i1 B8 (5¢ RiscV #5452 28k AbFH 8% FT 57 157
1 H A 105 AR ) o
Olimex il {5 E 2%, #EH Olimex arm-usb-tiny-h, %8 5:
https://www.olimex.com/Products/ARM/JTAG/ARM-USB-TINY-H/
Olimex R EAs R L 3 S E, 1EZ% SUG549, GOWIN
MCU Designer /71 /75 5.
¥ Olimex i 28] TDI. TDO. TMS. TCK 5| &8 FritE JTAG
B Oy 5T kiER:, VREF 5| iE#: 3.3V, 4/6/8/.../120 1] GND 5] il A
TIE— RIS,
2.5.5 BEIEL AR
B THRER “ W T, HUTREEL TR, RS
o RIBX:. nfUAEFE CAUEANC LAY, WEW L, BITEFEZ,;
o T ([X: 1 DAEE T IEEAE TR = E;
® I 4mieSX: TWLAEBEYHIR a4 ITCM HTE 2 A 917 IEE AT
11H8 4
® IEHi|[X. W LIIEHIE LI BERE, 15 E W A
R BT AT R 3
Gowin_PicoRV32 £ A L1L ) RiscV fa 28y FE RS, rhilrizdh] &
FWIT TR R G, AR R Wi E S W e ik & .
K, HIEAEHATEL A, H B R AT 25 RASE (BAT H2P BT .
Wr s TEERAE, IR IT R RATE R4S, Bz 8 R,
MCU TG 3 A5 A BT K
1 SR 75 B AN I A 3 BR AT AE 2R RN, )RR AR A Ak P R A
[PIAR A B BT s, BT R NE S IE A TIRES .
M THA “Resume”, ] DMEREFIENIELZITIRE, R BHIES
W, WS RFFESLEITIRGS . TEIDIRE T, 2Nk & & gk, MCU
PATH W BE R 2L, 3247 2 A W AL R AR I W A BN IRAS, R
A] CLAE R AL PR e 2 R AT BB W SO R E SR R
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http://cdn.gowinsemi.com.cn/SUG549.pdf

3 ZH it

37&%‘&1‘»‘!‘

Gowin_PicoRV32 37 £ GOWIN MCU Designer (V1.1) #3851 2
i, W BRI 2 )T

Gowin_PicoRV32\ref _design\MCU_RefDesign\GMD_RefDesign\picor
v32_demo.

IPUG910-1.4 19(19)
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