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1 GMD %4 5 E

1 GMD R% S E

GOWIN MCU Designer %184, S FF Gowin_PicoRV32 H#F4mts
Wit i, FEAIEIK.

o SR E MR AL GOWIN MCU Designer #2225 60, N #k »
http://www.gowinsemi.com.cn/prodshow.aspx.

GOWIN MCU Designer %2 50L&, & Gowin_PicoRV32 [1]i#i
i E 2K 5h 844 (Olimex Debugger Driver) %3 5l E, 155 % SUG549,
GOWIN MCU Designer /75 .
E!
7348 F§ GOWIN MCU Designer V1.1 & LL_ERiAs,
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2 BAFRAEIRAR

2.1 Bt TR G

2$k1¢2ﬁ$51§1&

2.1 ER TIERE
2.1.1 TE6)E&

IPUG910-1.3

PSR “File > New > C Project”, 18 2-1 iz,
1. ELIH AR E AL E
2. EPIHEHIEA “Empty Project”;
3. %P T HHE “RISC-V Cross GCC”;
4. Fii “Next”.
2-1 T2

W C Project | X
C Project —

Create C project of selected type

Project name: | gw_picorv32

Use default location

CAGMD\workspace\gw_picorv32 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

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

2(19)




2 BAFRAEIRAR 2.1 Bt TR G

212 FERBECE
FERAUNE, EH “Debug” Al “Release”, Hifi “Next”, Wikl 2-2
P o
22 FHABAE
W C Project O x

Select Configurations —

Select platforms and configurations you wish to deploy on

Praoject type: Executable
Toolchains: RISC-V Cross GCC

Configurations:

% Debug
%) Release

Select all

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.

lf?:' = Back FEinish Cancel

2.1.3 fmiF T AR EERE
I FEAE X 1% T B 5 riscv-none-embed-gcc A FTfE g1, M
“Finish”, 58 i Gowin_PicoRV32 ¥ - g A2 Bitlk T A2 A, anl&] 2-3 Frow
BRINHECE N GOWIN MCU Designer #4741 RISC-V 32 X g 5 22 25 1%
12, W HE X RISC-V & X T H ik, NhGFshiziide e TR E .
2-3 fmix T AR E
W C Project O b4

GNU RISC-V Cross Toolchain —

Select the toolchain and configure path

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

IPUG910-1.3 3(19)




2 BAFRAEIRAR

2.2 B TAERCE

2.1.4 S NRERIEET
52H Gowin_PicoRV32 B4 fe i TIEAIE G, Wk T1E%s W

workspace FHIEMIH T, SANRAwmAEBT

T,

LT R T EBEZ R AR, BAmER B 3450 SRS e X,
WHHR.

startup: Gowin_PicoRV32 W 5|5 5 3h 14

system: Gowin_PicoRV32 W% M R4 X
peripherals: 4N 2% UK 5h R 2022

config: #7772\ & S

linker: Flash $#z%8

user: F PR A

A gmAE R H 3 A AR, i /EALE “Project Explorer” *4Hi
TR AL “Refresh”, 3 GMD LAREAR A 19 SCHE K AR

22 IFR TIEACE

GOWIN MCU Designer H, 7EALE “Project Explorer” &£ 411 T#2,
1 B ik B “ Properties”, #E##% -k “ C/C++ Build > Settings > Toolchains”

Gowin_PicoRV32 Wit & LA~ S50k 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
il # “Target Processor” &I, iZiE&WifllE, W&l 2-4 Fis.

IPUG910-1.3

fic & Gowin_PicoRV32 fRik TS HuE T,
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2 BAFRAEIRAR 2.2 B TAERCE

[& 2-4 it E Target Processor

B Tool Settings 3 Toalchains Ml Devices Build Steps Build Artifact [} Binary Parsers @ Error| ¢ | *

(%% Target Processor Architecture RV32I (-march=rv32i*) ~

B g a
2 Optimization [ Multiply extension (RVM)

2 Warni
# Warnings [JAtomic extension [RVA)

% Debugging

v & GNU RISC-V Cross Assembler Floating point LaTE e
@ Preprocessor [l Compressed extension (RVC)
L)
(2 Includes Integer ABI ILP32 (-mabi=ilp32%) v

(% Warnings
(& Miscellaneous Floating point ABl | Mone ~

v &3 GNU RISC-V Cross C Compiler

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

(2 Optimization Small data limit 8

(% Warnings

{2 Miscellaneous Align Toolchain default (-mtune) w
~ 3 GNU RISC-V Cross C Linker [#15mall prologue/epilogue (-msave-restore)

(£ General Force string operations to call library functions (-mmemcpy)

N i

3 Libraries Other target flags

(& Miscellaneous

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

w @3 GNU RISC-V Cross Print Size
(% General

® Architecture
RV32I(-march=rv32i*), Gowin_PicoRV32 137 ff RISC-V32 {i/ A5
4, LG EE RV321 1.

® Multiply extension (RVM)
WRFEFH RV32M ¥, {£EE Multiply extension(RVM)i& T, [7]Hf
7t Gowin_PicoRV32 14 ¥ it IP Core Generator [1J Gowin PicoRV32
Core Z¥(Bc B, {#ft Support RV32M Extends &1, 754w L&
RISC-V figt ek 45 40, 2 52 Gowin_PicoRV32 iZ1T 45 1% »

® Atomic extension (RVA)
Gowin_PicoRV32 N FFRFH8 4T &, KIhAE A ZiE .

® Floating point
Gowin_PicoRV32 A3 FFiF rite 4, FILiE 1%y None.

® Compressed extension (RVC)
R FEMH RV32C ), NG fiige Compressed extension (RVC)ik
T, [FII7E Gowin_PicoRV32 tifif 1% i1 IPCore Generator ] Gowin
PicoRV32 Core Z¥(it & ', ff fE Support RV32C Extends &1, 50|
e RISC-V 16 f K445 2 1, 2 52 Gowin_PicoRV32 iz 744 1% .«
® Integer ABI
% H RISC-V BV & H 251 ABI B840 FH U . Gowin_PicoRV32
9 32 fi7 RISC-V 22tk PR~V &, HASCFREIFE R84, RIALE %
IR ILP32 (-mabi=ilp32*). 32 fi RISC-V 444 b FE 2% 54 25 74 56
mnk 2-1 iR

IPUG910-1.3 5(19)




2 BAFRAEIRAR 2.2 B TAERCE

% 2-1 32 {if RISC-V Ztab TR ss BUiE KR E

C i & Hm ey 32 {7 RISC-V ZM Kl A e . (Hfir: 774

char

short

int

long

long long

void *

float

(<2 IE - I~ e o B I B I O e

double

-
»

long double

® Tuning
T 7€ g Pk T HBE GCC Jy LU ACAD 1 RE 1K) H AR AL B 44K o 1308 AN 3
£F Gowin_PicoRV32, [ IthALE K Size(-mtune=size).

® Code model
wEZE-mcmodel, ZZH IR €M FUVEE, % Medium Any
(-mcmodel=medany). (-mcmodel=medany)i% i T$5 & 1% 1) 5k
TG ] AT S ) 4GB N, SRR RIATE, A RiE.

® Small data limit
W Z4-msmall-data-limit, %2 %45 & 7T LUSCE /N XA 42 )5
A EMFFARZER K Size (L7 ANBAL). ZSHEN 8.

® Align
VB A A e G AR AR XS S N AE U 1 38 . Gowin_PicoRV32 A SCRFER
AR FE IR, PRt B D Strict(-mstrict-align).

® Small prologue/epilogue(-msave-restore)
RAE A iZE T, B E AR Size fe/dh. (ELH B TR [ 46 AR 1] 4
B P 2 B B8 RS DR P BRAA

® Other target flags &+ A] LLF-shis i N E -

- Allow use of PLTs(-mplt)
W SRAE REZAL I, WIAEH PLT A2 plrb Wz dilAad, & AMER PLT.
- Floating-point divide/sqrt instructions(-mfdiv)
N RAT BB I, WA BRI R BRIE AT T 484, R EE AL P 25 S HF
RV32F 1 RV32D 54 AT M a7 85. Gowin_PicoRV32 A~
R RV32F #1 RV32D 15444 ke, DR AEH k1.

- Integer divide instructions(-mdiv)
WERAT R T, DU P R R PRyt 4 4, TR B HE AR SCRF RV32M
BT & . Gowin_PicoRV32 3 #f RV32M #5454 /&, ArbAn] L
{58 Multiply extension(RVM)i£ 13, [FJH7E Gowin_PicoRV32 fiif4:
#it IP Core Generator i) Gowin PicoRV32 Core 4% &+, fi

IPUG910-1.3 6(19)




2 BAFRAEIRAR

2.2 B TAERCE

fit Support RV32M Extends %17 .

- -mpreferred-stack-boundary=num
B 56 2num 4530 0 5 RS TE , TR 24 (1)
16 5k 128 ) X5 AERCT AT, IILE e A M e 2
FEM SR (IR, RGPERRIGELD.

- -mexplicit-relocs / -mno-exlicit-relocs
A FRFT Sk, A5 AN I A 7 € R R . S — R E
e g%, X ] Re BRI o

- -mrelax

- -mno-relax
A5 FH B 4 2 A gt SR Ui /D SEENL A 5 bk B 35 148 28 0E . BRA & &
Fas Aa st

- -memit-attribute / -mno-emit-attribute
BN RISC-V B MEAE S 2 ELF Xt %, 4875 2 binutils
2.32 fiA,

- -malign-data=type
i GCC W X554 . g5tk BEARSERM B EMTE. X
FrRRAUE A “xlen” F1 “natural”. v, “xlen” 1§ 27 /728 %5 &
YERX A, “xlen” M HARXF. BRAMEA “xlen”.

2.2.2 fig ¥ Optimization

IPUG910-1.3

fic & “Optimization” &1, ZiEWAECE, WK 2-5 Arx.

[# 2-5 Bt & Optimization
¥ Tool Settings 5 Toolchains B Devices Build Steps Build Artifact [m Binary Parsers @ Error |4 |*
(# Target Processor Optimization Level Optimize for debug (-Og) v

o e
ESiiOptmezton Message length (-fmessage-length=0)

(% Warnings

(# Debugging
v B3 GNU RISC-V Cross Assembler

@ Preprocessor

[J'char' is signed (-fsigned-char)
Function sections (-ffunction-sections)
[ Data sections (-fdata-sections)

@ Includes [ Mo common unitialized (-fno-commaon)
( Warnings Do net inline functions (-fno-inline-functions)
# Miscellaneous [[]Assume freestanding environment (-ffreestanding)
v B3 GNU RISC-V Cross C Compiler Disable builtin (-fno-builtin)
(# Preprocessor [ single precision constants (-fsingle-precision-constant)
@ Includes [JPosition independent code (-fPIC)

L) imizat
2 Optimization [JLink-time optimizer (-flto)
£ Warnings

@ Miscellaneous
~ 5 GNU RISC-V Cross C Linker Other optimization flags

& General

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

& Libraries
& Miscellansous
v 3 GNU RISC-V Cross Create Flash Image
& General
v 3 GNU RISC-V Cross Print Size
& General

® Optimization Level
Wi -0 FPR B BEMNER, HAIiF Size. a7 9 FE R G B [ 55
AR AELFE-00. -O1. -02. -03. -Os. -Og, -00/-01/-02/-03 itk

7(19)




2 BAFRAEIRAR

2.2 B TAERCE

IPUG910-1.3

BHIBR I o
- -00: AMAtL;

- -Os: 7£-O2 HyFEAG I, <3 Ed i Size HKHIEI, LB 4%
Size L

-Og: f£-00 HyFEAti E, H9hn—285d -l LT, Gowin
_PicoRV32 Z AR v B, PRI SOR A FAB LA s

-fmessage-length=n

KRS B LT n DR E AR R EER G w Db R R E R 0,
M2C AT ThRE, — KRG R A—1T . Bl N-fmessage-length=0.
A Z A% I

‘char’ is signed (-fsigned-char)

W E char KM HHE AR5 H

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

- A H RSSO R B T BEAS R B sl TR i i SCP R AR L
(RIB, {8 FH o 042 B 00 14 44 PR 1 Dt ) BUIRI 44 K

- RSP DAPRAT ok e 2 1l H 51 ) R ER I B A4k, RS B RE
ZIE T

- ESEBRNIRIE (GEREE —gc-sections ET) —HH A, MK
J& A2 BRAT ST B Bl 3 A A8 FH ) BR BB AN Bl T, 77 A B /)
Yn Pk Size.

!

RAETERE ™ A B2 ORI A R ZE T, ¥ iZOE T, 2 B A8 AR 41 A 2 B K

Size [FXF AT HAT SCAF, FRARGR BRI AL, FEmA RS AR Bl 12028 T80 2 3 2 AT i

AR A8 R PR LTS A AR AL B AT, TR B B 7R IR HT R AR AN o X PG

M — N ZE e R CE AR R 8 4 . BBEEZIE I, HE R B Pl R

-gc-sections LI, AR/ %P Size.

No common unitialized (-fno-common)

fno-common & I $i i& g B A F R A AR A0 1) 42 JR AR B8R H bR SCAHF )
BSS B, KPR IEERAS SR E E L, BRI RAE 24 g B F T
& XY HHFAR R, W IR SRR . AR ZIE I

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

WRAFREZIE T, MR T always_inline JEEFRIC IR 4, A&
THERT NI . RO, B vBRIANCE . AT noinline J&fk
PRGBS R, DAIBE G2 R B G

Assume freestanding environment (-ffreestanding)

Wi 5 g H BRI B — NI, MO IR P AT BEAAEAEAR R, TR
JREN T REA S E R BRI REBIE RGN 2T -fno-hosted.

Disable builtin (-fno-builtin)

- ANHHIALLS builtin MMEATTER N B RE. 2K RS, S
f-ansi Z¢-std iET(H T ™1 1ISO C — B0 ) AN 2 N B R B R

8(19)




2 BAFRAEIRAR

2.2 B TAERCE

IPUG910-1.3

¥, KNEA 1SO briEs .

GCC 5 A AR AR R SE G ROt AL BE R oy B R 0, i,

alloca [¥718 F AT RE7A% il EL B A B HEAR I 5N e 4, X memcpy [
FA T REAS Al N IBE R HIAE IR o AR AR A 5 BE /N R, (R TR
B A LOIXFER 7 2UH B, ASRETEIX S A B B W, AR
T B AN R 1) 2 R B AR AT

BeAl, —AN R R N B R, GCC rl e G TiZ R
BHE B RS Z R 198, B AR R A R ARED, B A
RIS AT SRAL & S Z R B A . Bilan, 4 2 printf 3F H 240

strlen MM 4 BN AR, 22 F-Wformat 25 Hi %) printf (K85 % 18 F i

E5.

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

KT R U B D BN B B AL B

Position independent code (-fPIC)

AR E AR HILAS SR, AR B A 3L = v A ) 5 6 B TS R D
(PIC). Gowin_PicoRV32 A3 #f PIC, [KUhAEHZikmi.

Link-time optimizer (-flto)

AL OB AT B RS I T LA 2% -

S FIRARS A I, A2 GIMPLE (GCC N iR~ —) B HE
AT G PRER ELF 150 U0 GOCHRE A E— R, BT a1
BHS N ELF 3870 SO Sl o [A) 2 [m]—§ 3 o i — &5 70

S FH BRI AR A RS, S 7E S PRI A i 268 422 1AV 48 58 -fito FNRALIE T,
A AR [A) B 1 T 22 55 MR TR B 1 00 P A DA, AR I Fi
XL

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

WFERTHOE RTL PR T IR AR EAEE, AR BE
N-O1 B =554 (-Og FRA), HBJTE RTL JEAILALE T HITEA A AR
(SR

2.2.3 it GNU RISC-V Cross Assembler > Includes

L& “GNU RISC-V Cross Assembler > Includes > Include paths (-1)”

WEI, %I B 5 FH SR AR, I 2-6 P

AAT T K THRHAZSHRA B, 5 SO AR ic &, PR
"${workspace_loc:/${ProjName}/startup}"

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

9(19)




2 BAFRAEIRAR

2.2 B TAERCE

& 2-6 it E GNU RISC-V Cross Assembler > Includes

& Tool Settings &) Toolchains [ Devices # Build Steps Build Artifact Binary Parsers @ [ *

~ B3 GNU RISC-V Cross C Linker

v B GMNU RISC-V Cross Create Flash Image

~ B3 GNU RISC-V Cross Print Size

(# Target Processor Include paths (-) <5 -
@ Optimization

# Warnings
(# Debugging
v B GNU RISC-V Cross Assembler
(2 Preprocessar
(2 Includes
(2 Warnings
(& Miscellaneous
~ B3 GNU RISC-V Cross C Compiler
(2 Preprocessor
(2 Includes

> <5p: -/ $1Proj g
'${wor|-cspace |oc,-"${Pr0JName},-"star‘tup}

Include system paths (-isystem) &)

(2 Optimization
(# Warnings
(& Miscellaneous

(# General
(2 Libraries
(& Miscellaneous

@ General Include files (-include) £

(& General

2.2.4 BcE GNU RISC-V Cross C Compiler > Includes
lit & “GNU RISC-V Cross C Compiler > Includes > Include paths (-1)”

IPUG910-1.3

1

T, ZAEWECE C kgl Hegte, ikl 2-7 Fros.
PABATIT K THEAZE W 9, C ka5l Hgie i A,
"${workspace_loc:/${ProjName}/config}"
"${workspace_loc:/${ProjName}/peripherals/includes}"
"${workspace_loc:/${ProjName}/system}"
"${workspace_loc:/${ProjName}/user}"

2-7 BiEE GNU RISC-V Cross C Compiler > Includes

& Tool Settings &) Toolchains [ Devices # Build Steps Build Artifact Binary Parsers @ [ *

v

(% Target Processor Include paths (-1) & e &3 b
(# Optimization

# Warnings
# Debugging

'${wor|-cspace |oc,-"${Pr0JName},-"perlpherals,-"lncludes}
"${workspace_loc/${ProjName}/system}”
B3 GNU RISC-V Cross Assembler "${workspace_locy/${ProjName}/user}”

(2 Preprocessar
(2 Includes
(# Warnings
(2 Miscellaneous
B3 GNU RISC-V Cross C Compiler
@ Preprocessor
(2 Includes
(2 Optimization
(2 Warnings
(# Miscellaneous
B3 GNU RISC-V Cross C Linker
(# General
(& Libraries
(2 Miscellaneous
B3 GNU RISC-V Cross Create Flash Image
(# General
3 GNU RISC-V Cross Print Size
(# General

Include system paths (-isystem) £

Include files (-include) £

WHFFR.
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2 BAFRAEIRAR 2.2 B TAERCE

2.2.5 @it B GNU RISC-V Cross C Linker

fic & “GNU RISC-V Cross C Linker > General > Script files (-T)” 1%,
ZIE T E Gowin_PicoRV32 Flash ##:4% sections.lds 5% sections_xip.lds
o} sections_debug.lds, #1& 2-8 iR

R4 Gowin_PicoRV32 1415 it IPCore Generator # ITCM > Boot
Mode Pt & 77 :\:

® 1115 Boot Mode it &y MCU boot from external Flash and run in ITCM
&}, MCU boot and run in ITCM, Nl|i%&#% sections.lds 1E % Flash 425,
un"${workspace_loc:/${ProjName}/linker/sections.lds}"

® 1% Boot Mode fit & & MCU boot and run in external Flash, %%
sections_xip.lds 1E4 Flash #2285,
"${workspace_loc:/${ProjName}/linker/sections_xip.lds}"

® 15 Boot Mode it & 5 MCU boot from external Flash and run in ITCM
¢ MCU boot and run in ITCM, Ff HIATHAFELL R, Wk
sections_debug.lds 174 Flash #4%4%, 40
"${workspace_loc:/${ProjName}/linker/sections_debug.Ids}"

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

& Tool Settings &) Toolchains B Devices Build Steps Build Artifact [m Binary Parsers @ ¢ *
@ Target Processor Script files (-T) & o B8

# Optimization

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

(2 General

# Libraries
# Miscellaneous

~ B3 GNU RISC-V Cross Create Flash Image
(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)

Ll
v

] Omit all symbol information (-s)

® Do not use standard start files (-nostartfiles)
W B R ANME AR E SR 3h 0 E . Gowin_PicoRV32 2 45 I H & X i)
ARSI, DRI 204 BB R T

® Do not use default libraries (-nodefaultlibs)
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2.2 B TAERCE

WEIEREN ARG RGE, RAWERNEASSERE. BER

41 12 &L I3 101 (40 -static-libgee T-shared-libgee) K4 200 . 1E 1 F Ax

W S0, BRARE H -nostartfiles. 4 1% 2% A g 23 25 B mememp.

memset. memcpy A memmove i F .

No startup or default libs (-nostdlib)

- RN AT PR R GE 3h SO R EE .

- WHEMEISE, RGP fRE R ER LSS ERESE, JFHIEE R
Gt [ 3P )06 75 (4n-static-libgee Bi-shared-libgee) K4k 2

- ZIETE NEEHRES .

Remove unused sections (-Xlinker —gc-sections)

- G BRI T BB

- ZIETUAL A G i 2L 4 % B ) -ffunction-sections fll-fdata-sections
MBI, AT AE RN BRI s B AR &, i3 — PN i Size.

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

1 f§i i€ Remove unused sections (-Xlinker —gc-sections)if, A LA fE1%

I, I A A DA MR I B I A B, FRic g D0 AL N B PR B

Omit all symbol informations (-s)

- ATHAT SO IMBR BT A 77 5 RAE EALE B

- B FIAE Do not use standard start files (-nostartfiles)#ll
Remove unused sections (-Xlinker —gc-sections)ik i .

2.2.6 Bit B GNU RISC-V Cross Create Flash Image

IPUG910-1.3

fic ® GNU RISC-V Cross Create Flash Image > General £, 1%k

&, ikl 2-9 Fros.

AT R TRASHE W], ZIETEE, s,

® Output file format (-O)ik i, A& i SC 4% X Raw binary
® fiifE Section: -j .text &I
® f{fifit Section: -j .data 1

GORAE TR AT B CRIBL IR R A A B A 21 5 e R Be, U

i ££ Other sections (-j) s INix 4 H & B, W1 Gowin_PicoRV32 H & X
PLR B

irgsec
Idsec

® _.btsec
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2.3 fmix

2.3 ¥wiE

IPUG910-1.3

[ 2-9 it ® GNU RISC-V Cross Create Flash Image

B Tool Settings B3 Toolchains ’ Devices .ﬁ' Build Steps Build Artifact Binary Parsers @ I ¢

(2 Target Processor Output file format (-0) |Raw binary A
% Optimization

V] Section: -j .text
(2 Warnings

[ Section: -j .data
(# Debugging )

v B3 GNU RISC-V Cross Assembler Other sections () & 5 8@ R
& Preprocessor
(# Includes Idsec
(2 Warnings btsec

(& Miscellaneous

v B3 GNU RISC-V Cross C Compiler
@ Preprocessor
(# Includes
(# Optimization
(# Warnings
(# Miscellaneous

~ By GNU RISC-V Cross C Linker
(# General
(2 Libraries
(2 Miscellaneous

v ) GNU RISC-V Cross Create Flash Image
(# General

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

4 Gowin_PicoRV32 figiffi% it IP Core Generator #' ITCM > Boot
Mode L& 77, &k config.h 582417 %€ X BUILD_MODE:

® MCU boot and 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

SERERR TRERCE . PR EAMILRS G, ik LR, fmidTHEM YR
PR “ 8 7, i A g k) BIN S0, aniEl 2-10 Fios.
2-10 4i%

W C/C=+ - gowin_picorva2/config/configh - GOWIN MCU Designer o x
Fle Edit Source Refactor Nevigste Search Broject Bun Window Hel
CX:s Br{-hin B -9

W configh

ifndef CONFIG_M_
#define CONFIG W_

# BUILDXIP
# BULD_ MODE
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2.4 T%;

52 i Gowin_PicoRV32 A gt Bt 4id o, AR R E7%,
# &% IPUG913, Gowin_PicoRV32 # 1 F #Z#F .

2.5 FELZREIR
58 Gowin_PicoRV32 ¥ % it — ik BIN S N5, s i /gt
N IR R, R LU RS Olimex R B 4% (8 RiscV 154
LR AL PR 28 B S 3 ) AR R B B 28D, AR IR S B MCU 4151

Gowin_PicoRV32 # i alimfE, f:
LR R4
e B A T R 10
PR 7 HLAR
® 5 AN
2.5.1 e B AAFR

7t Project Explorer #LE %, 1&F4HT T, HES “Properties >
Debugging > Debug level” &I, ZiAHAE, WE 2-11 s,

2-11 fi E Debugging

& Tool Settings & Toolchains M Devices Build Steps Build Artifact [n} Binary Parse * | ¥

(2 Target Processar Debug level Maximum (-g3) ~
# Optimization

( Warnings Debug format Toolchain default ~
(% Debugging []Generate prof information (-p)
~ 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

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

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

~ 3 GNU RISC-V Cross Print Size
2 General

Debug level L&, 5L L.
None: L% HACE

Minimal (-g1): /N ERACE
Default (-g): BRINFAERACE
Maximum (-g3): & KSR E
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2 BAFRAEIRAR 2.5 R

2.5.2 i EEHFAIRIEIR

S HFL “Run > Debug Configurations > GDB OpenOCD
Debugging” &I, AHEIERE “New” &I, #4a0 LR B E
I, i 2-12 Fros.

2-12 B R AR AL B AT
W Debug Configurations X

Create, manage, and run configurations

‘ S Configure launch settings from this dialog:
type filter text - Press the 'New’ button to create a configuration of the selected type.
[E] €/C++ Application =| - Press the ‘Duplicate’ button to copy the selected configuration.

[E] C/C++ Attach to Application
[E] C/C++ Postmortem Debugger
[E] €/C++ Remote Application
[£] GDB Hardware Debugging

v [t] GDB OpenOCH Nahunnina

[E] gowin_pice New

[T] GDB PYOCD T Duplicate
[t] GDB QEMU D Delete
[£] GDB SEGGER J-Tink Debugging
@ Launch Group

3 - Press the 'Delete’ button to remave the selected configuration.
T - Press the ‘Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the ‘Percpectives’ preference page.

Filter matched 11 of 66 items

3y
"_7/‘ Debug Close

B O AR R TR, Bid E Main. Debugger. Startup 25 1i%
i,

B E Main %R

EPE “Main” JETT, BLE 287 LFEM Project 1 C/C++ Application %%
i&’ ﬁn 2'13 ﬁﬁﬂ_‘—\‘o

& 2-13 B2 & Main &I

{Ar Debug Configurations x
Create, manage, and run configurations @\
2 X[ B2~

Name: |gowin_picuw32 Debug ‘

type filter text [ Main _%#% Debugger| B Startup| &~ Source| [C] Common| &, SVD Path
[E] C/C++ Application e
[E] C/C++ Attach to Application
[€] C/C++ Postmortem Debugger |Q°Wi"‘_PiC°W32 Browse...
[£] C/C++ Remote Application
[£] GDB Hardware Debugging

v [£] GDB OpenOCD Debugging
[c] gowin_picorv32 Debug Variables... Search Project.. Browse..

[£] GDB PyOCD Debugging
[£] GDB QEMU Debugging
[£] GDB SEGGER J-Link Debugging Build Configuration: | Select Automatically i
@ Launch Group

Project:

C/C++ Application:

[Debug\gowin_picorvaz.elf

Build (if required) before launching

() Enable auto build (O Disable auto build
®) Use workspace settings Configure Workspace Settings...
Filter matched 11 of 66 items o S
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Bt E Debugger IR

%% “Debugger” #£3i, fic ® OpenOCD #1 GDB %%, WK 2-14
Frs o

[& 2-14 fit E Debugger £

& Debug Configurations

®
Create, manage, and run configurations g\
I Mame: | gowin_picorv32 Debug |
type filter text [E] Main [ %5 Debugger [+ Startup | &/ Source | [] Common %, SVD Path
C/C++ Application OpenQCD Setup -
C/C++ Attach to Applicatior [ Start Open0CD locally
C/C++ Postmortem Debugg .
C/C++ Remote Applcation Executable path: | ${openocd_pathy/$(openocd, Browse... | Variables.
GDB Hardware Debugging Actual ‘C‘\GMD Ichain\OpenOCt
M %)E Open0CD DEE“QE‘”Q T
gowin picory32 Debug
GDB PyOCD Debugging S 3333
GDB QEMU Debugging Telnet port:
GDB SEGGER J-Link Debugg
1] Tel port: 6666

> LounchGroup P

Config options: | f board/openocd_olmx.cfg

Allocate console for OpenOCD Allocate console for the telnet connection

GD Client Setup

[ Start GDB session

Executable name: |${cross_prefixigdb${cross_suffix} B | Varksizs

Actual executable: [ riscv-none-embed-gdb |

Other options: | ]

Comman: ds: set mem inaccessible-by-default off

set arch riscvirv32
set remotetimeout 250
1P address: | localhost
[ Force thread list update on suspend v

< >
Filter matched 11 of 66 items

® OpenOCD Config options % 1At &
ZIE TN E Ny “-f board/openocd_olmx.cfg”, #&7E BT FH R R B 250 B
A, GMD ERiAfEEA Olimex 17 H.25
® GDB Commands &It &
- set mem inaccessible-by-default off
- setarch riscvirv32 ($55 RiscV 54 FE4444))
- set remotetimeout 250 ([jj 1- ¥ GBI )

BLE Startup J%EIR
EFE “Startup” L0, FALEHATAEL I RGED, WK 2-15 fis.
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2.5 74K

IPUG910-1.3

& 2-15 BLE Startup IR

{4 Debug Configurations

Create, manage, and run configurations

EIEEN
type filter text
[T] C/C++ Application

[T] C/C++ Attach to Applicatior

MName: | gawin_picorvd2 Debug

[2 Main %5 Debugger | b Startup ~_E~ Source| [] Common

[ Initial Reset. Type:

Z., SVD Path

[T] C/C++ Postmortem Debugq

[E] C/C++ Remote Application
[E] GDB Hardware Debugging
~ [£] GDB Open0CD Debugging
[£] gowin_picorv32 Debug
[E] GDB PyOCD Debugging
[E] GDB QEMU Debugging

[JEnable ARM semihosting

Load Symbols and Executable
[ Load symbols

[5] GDB SEGGER J-Link Debug: (®) Use project binary: gowin_picorv32.elf
# Launch Group O Use file:
Symbols ofsct ot ||
Load executable
(® Use project binary: gowin_picorv32.elf
() Use file:
Executoble ofset bt [ ]
Runtime Options

[ Debug in RAM

Run/Restart Commands

Pre-run/Restart reset

Type: (always execus

tted at Restart)

[ Set program counter at (hex):
Set breakpoint at
Continue

main

< >
Filter matched 11 of 66 items

P
@

® Initialization Commands 1% Tifit &
- {¥if¢ Initial Reset i1, Type FKMECE N “init”,

" UL E S AT IR 1k

Close

PATFE LI

- %% Enable ARM semihosting i35, Gowin_PicoRV32 R~ ##i%I)

2
He

® |oad Symbols and Executable I &

- f#ifE Load symbols 37,

#F “Use project binary”

- fiifE Load executable i1, EF: “Use project binary” &

® Runtime Options JE I &

fiiie Debug in RAM &I, $AATAELE I, SRR AR et — it S,

HANTRLAF# AT ITCM

® Run/Restart Commands &It &

- f#ifit Pre-run/Restart reset %71, Type XMEE N “halt”, $ATLE

LRI, TTLLE shEE
- {{ifit set breakpoint at i,

&R “main”, PATIEL AR, W]
LLE Bh7E main 3= o8 B 5 — 2k 1 AU AL B BB A

- f{ifE Continue ZEI, PATIEL AN, W LLEHBhIEAT R S0,

FEE
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2.5.3 EFFR T ESS
LA Olimex 145 B 28 N1 .
BT RS Olimex RF 4% (5 RiscV 54 S22 A FH 88 Fr S
F At A T B 28D .

Olimex A1 & 2%, M Olimex arm-usb-tiny-h, B84 :
https://www.olimex.com/Products/ARM/JTAG/ARM-USB-TINY-H/

Olimex AR E A KA MF 22 5HLE, EZS% SUG549, GOWIN
MCU Designer /1 /75

¥ Olimex JH 1 221 TDI. TDO. TMS. TCK 3| iz JTAG
P O P 5T K A%ERE, VREF 5] jHi%ER: 3.3V, 4/6/8/.../20 [t) GND 5| i R
TEHE— AT,

2.5.4 BEHELIER
o T ARG <3 77, PUTHRIFEL IR, IR
o (UIIX: WLIEE C AN HifhD, BEW L, BITFRRS,
o FEIX. T LLEEIE A A s R AR B MR 5
O HIEAIX: ALAEE MATIE A2 ITCM w36 4 R4 Al iF FE T
364
O X FLARHIEA TR AR,
it A BT b T R B
Gowin_PicoRV32 & H AL RiscV 5522y kb FH 2%, thilrs ] &
GEVrvH e 5, A SRR P BT i S R R AR e R
PRI, 4 IELEHAT AL, I BAR A T B R A (BT BB 1T
7 B AT S, BRI AT RIRAT IR A5 A, BEHEAE LB R A,
MCU 3200 7 43 o 17375 3K
01 SR o A3 T A0 B R AT ZE 2R VAR, ) T ¢ T A K
AR LA U BT A, BT AR HE S S 1TIRAS

M T HA “Resume”, 1] DUERE P E NIELLEITIRE, WREHET
Wi, WIS RFFIESLISITIRAS . FEMIRE T, L4 & & H A WE R, MCU
PAT R BE R E, 84T B Hb W Ab B pR B R T S A B N ERAS, LR
AJ DAZE A W AL FE R B AT BB TR W B EE A SRR,
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3 ZH it

3%%1%‘!‘

Gowin_PicoRV32 ¥ ¥ GOWIN MCU Designer (V1.1 JPL EfRA) %
PRS2 Bt R BRI 25 Wt

Gowin_PicoRV32\ref_design\MCU_RefDesign\GMD _RefDesign\gowi
n_picorv32.
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