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27yl hFUFL— b 24 7 avxr NOVERKR

:ZL7WI$%257F5?>471/*‘F

21 7uPx” FNDOVERR

V3= kD New) (1) &7zl A==2—,3— F® [File >New >
C/C++ Project > C Managed Build] #7&R L £,

211 70T b« FA T LY — VL F = —DER

Tuvxl NOLAHIEGFIEATIL, Y=l bOXALTEY—)L
Tz —EERLET(H2-1),

1. 7uy=7 bOLRETENAERERK L E T, #4213 Use default location |
PEINL, 2FV, BEOU—J AX—AZMHHLET,

2. 7uvx=7 DX A 7 (Empty Project) & iR L 9,
3. YV—/LF = —(RISC-V Cross GCC)Z &R L £,
4. [Next] #7 Vv 7 LET,

X217l ke ZFALTLY—NF=—0DER
Wr O X

C Project —

Create C project of selected type

Praject name: |test_demo

Use default location

DAGMD_2025 workspace\workspace riscvitest demo Browse...
default
Project type: Toolchains:
~ (= Executable Arm Cross GCC
& Empty Project MinGW GCC
& Hello World ANSI C Project RISC-V Cross GCC

@ Hello World Arm C Project

@ Hello World RISC-V C Praject
(= Shared Library
(&= Static Library
= Makefile project

Show project types and toolchains only if they are supported on the platform
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212 77 v b7 3 — b LIERRODER
7T b7 g —h LR (Debug & Release #&1e) & 3R L T, [Next)
7V w7 LET(H2-2),

X 2275y b7+ —LDER
W O X

Select Configurations

Select platforms and configurations you wish to deploy on

Project type: Executable
Toolchains: RISC-V Cross GCC

Configurations:

% Debug

Select all
i 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 |[ Next Finish e

213 V7 b =T « V—AFz—0BLXREFDNRZADEZER

V= NF = EEDNN AR LET, GMD V7 Ny =T 13V —
NTF 2= THE L, NAZWRLTCWET, Lizn-oT, @EIET 74
VOB CTHED D /A, BlxIL. riscv-none-elf-gcc & =D /XA 1T[X
2-3 T RTEBY TT,
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2-3Y—LF—rBILREFD/INZDER

W O X

GNU RISC-V Cross Toolchain —

Select the toolchain and configure path

Toolchain name: ‘XPEC"C GNU RISC-V Embedded GCC (riscv-none-elf-gec) ~

Toolchain path: ‘${ec|ipse_home}\toolchain\gowin\gcc_riscv\bin Browse... |  xPack..

On macO$ use Shift+Cmd+'".' to show the hidden folders while browsing the file system. xpm uses a .content folder to store the binaries.

N ==

214 7ul 7 FOWEEL 7 7 A VDIVERR

V7 =T - TmuTxy NEFHUER L%, [Project Explorer|
Ea—THH7m =7 FE@RIRL T ey =7 FOEEE 77 A VEAE
L., Y7 by TR ERMLET,

BlziEX, SDKINDY 77 LU A« THAL DT ayxy NolEs =
— RIILLTD XS £7,

® bsp: XUT7xT) RTA4BEEDOESE

- simpleuart.h

simpleuart.c : ~2VU 7 = F /L Simple UART K7 A /B D &%
- wbgpio.h

wbgpio.c : XU 7 = /L GPIO T A %D iE %
- wbi2c.h

wbi2c.c : XU 7 =TV 12C KT A NEEOES
- wbspi.h

wbspi.c: XU 7 = FL SPl KT A R DOESR
- wbspiflash.h

wbspiflash.c : ~2V 7 = /)L SPI-Flash FJ 1 D EFH
- wbuart.h

wbuart.c : XU 7 = F /L UART R J A B DEE
® lib: AT AEHOER
- firmware.h
firmware.c : ¥ A7 AMEHRDOER

- printf.c : printf B O HER
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config.h : IS X O AT I TEDRERL

custom_ops.S : = — P —MmHDIERE

irg.h
irg.c: HIVIAHN KT

loader.c : EEETEDERR

main.c : main Bi%%

picorv32.h : a7 LYV AKX LT RL A< v BV T DER

start.S : AX— K7 v 7T T LADFEE

sections_debug.lds : TNy ZHDY v h—« ZT VT K« Ty AL

sections_xip.lds : #M45 SPI-Flash XIP £— K CTh 7' 1 7' 7 LAFETHD
Voh— e A7 UT K77 AL
® sections.Ids : NERITCM TO 7 75 ZETHOY v li—« 27 V7
A )%
a— ROEHNH 581X, [Project Explorer] B = —THED T 1
Cxl FNERIRL, 527U v 7 LT IRefresh] Z&IRT 5L BEDO S 1
Ul NRBEEBIICEST S NE T,

227yl FORE

Project Explorer] B2 —THEOT a2/ a7 U v 7 LT
Properties > C/C++ Build > Settings > Tool Settings] #&&R L7 r v
I 7 ]\ %%&DE ]\/ij‘o
Gowin_PicoRV32 DA 7' a v

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

2.2.1 Target Processor

[Target Processor] 47> 2 X RISC-V ¥ —%7 v b T ut v &2
ET DT DI S E (4 2-4),
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2-4 Target Processor

3 Tool Settings | 3 Toolchains | i Devices| [J Container Settings Build Steps Build Artifact| >

w B3 GMNU RISC-V Cross C Compiler

~ B3 GNU RISC-V Cross C Linker

v B3 GNU RISC-V Cross Create Listing

v B3 GNU RISC-V Cross Print Size

(% Target Processor Architecture

(# Optimization

RV32I (-march=rv32i*) ~

Multiply extension (RVM)

3 \Warni
= Farnings [] Atomic extension (RVA)

(# Debugging

v ) GNU RISC-V Cross Assembler Floating paint None i

@ Preprocessor Compressed extension (RVC)

bk} - .
= Includes Other extensions | _zicsr

(# Warnings

(# Miscellaneous Integer ABI ILP32 (-mabi=ilp32*) w

Floating point ABI | Nane ~
(2 Preprocessor
2 Includes Tuning

(# Optimization

Size (-mtune=size) v

Code model Medium Any (-mecmodel=medany) W
(# Warnings

(# Miscellaneous Small data limit 8

Align Strict (-mstrict-align] w
B General
g . . Small prologue/epilogue (-msave-restare)
(2 Libraries

. Force string operations to call library functions (-mmemcpy)
(2 Miscellaneous 8 operE - - Py

v 3 GNU RISC-V Cross Create Flash Image Other target flags

(% General
(# General

(# General

Architecture : RV32I(-march=rv32i*)% R L T< 72 &\,
Gowin_PicoRV32 [X RISC-V32 vy FNEHmatE Yy haHAR— 135
72, TRV32l] Z#iEIR L ET,

Multiply extension (RVM) : RV32M JE3EMEBE 2 15 FH L 72 W A1,
Multiply extension(RVM)4 7> a % F = v 7 LTLIZ &, Fiz,
Gowin_PicoRV32 /»— N7 = 7% & DFE, IP Core Generator T Gowin
PicoRV32 Core O##fk 47T a > [Support RV32M Extends] % F =
I THMENDY 9, 9 L7 E Gowin_PicoRV32 23 1E L < Bl
TECE <20 £,

Atomic extension (RVA) : Gowin_PicoRV32 (7 F 2 v 7 v fkiE % ¥
A—=RLTWARWED, 2047 aa2T oy LRNWTLEEN,

Floating point : Gowin_PicoRV32 (FiZ &/ N s 2 AR — h LT
727z, None Z3RIR L £,

Compressed extension (RVC) :

RV32C fniE & L 7=\ 541X, [Compressed extension (RVC)) %

F v 7 LTLEZE, £72, Gowin_PicoRV32 /»— K = 7 #%FHD

B5. IP Core Generator T Gowin PicoRV32 Core Of§kA4 7> a >
[Support RV32C Extends| #F = v 7+ 20 ERHV E4, £IHL

72 E Gowin_PicoRV32 BNIE L EBfET& < 720 £,
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Other extensions : _zicsr #B/ L £ 9, Zicsr i%. RISC-V it »
T —%T 7 F v OFEEILEEETH Y | HillHlBIOAT—F 2 - LY
AH(CSRNCHKT BT 7 A LEEICHERH S ET,

Integer ABI: RISC-V ¥ —%7 > 7 Z v N7 4 —ALTHHR—FZhd
ABI BIE OO LI Z7%E L £ 9, Gowin_PicoRV32 /%32 £ v k
DRISCV T —%T7 7 F D7ty 7Ty N T74+—LTHH,
— Fo = 7 EBE/ NS Z AR — R L TR0z, ILP32
(-mabi=ilp32") & EIRN L Ed, 32y NORISCVTY —F7 7 F ¥ D
0ty o7 —FRONEEZR 2-1 IR LET,

#2132y D RISC-V 7 —¥%T727F¥D7at VDT —FZRDIE

C =T — 2 ?ééy:;(;) F;l)SC-V?—ﬂer&%Jv@T—&ﬂjémﬁa
char 1

short 2

int 4

long 4

long long 8

void * 4

float 4

double 8

long double 16

® Tuning:GCC A a— RN\ T 4 —v U AEHETLX—F v v Frty

P OL4HIEFEE LET, Gowin PicoRV32 N Z DA 7L g v &P R—
kL7229, Size(-mtune=size)Z &R L £,

Code model : 727 J LAD7T KLU ARPEEIRTET H/3T7 A—X
-mcmodel ##5k L & 9°, Medium Any (-mcmodel=medany)% &R L &
7, (-mcmodel = medany)DEE, 707 T AT KL AHEIMEED
4GB D AN—AT, 7 N U AZEMITFEANIRE ST ER A,

Small data limit: = Z TlE. A E—/LF7 — X fEICHEE TX 57 17—
IWERE L OB DR A A(NA NEALD)ZFRET D /3T A —
% -msmall-data-limit Z R L 9, ZD/RF A —Z (38 ITHER I E
ER

Align: 7o T 74 K« AT 7R AT 20 E 9 ERE L
F9, Gowin _PicoRV32 NEHDT v T 74 K« AV T 7B A%
PR — ~ L7272, Strict(-mstrict-align) 8R4 5 Z L 2 BEIO L £
ER

Small prologue/epilogue(-msave-restore) : ZDOAF 7 a v EF = v 7

95 &, HEMIZEW RN A AOBfa— RBLONY ¥ —ra— K

DIATZVREBENRMRHENET, 774V T, ®EDOA T

A rva—FFPMERISET,

7(26)




27uvxl b L—h 2270y NORE

® Othertargetflags 47> 2 > Cix, WOHEBEZFHTEMTE £,

- Allow use of PLTs(-mplt) : ZOIEE #BM3 5 &, PLT ZfEH L T
BN ALGIE = — RRAER S ET,

- Integer divide instructions(-mdiv) : Z DIAH Z BN 5 & BEER
BA— Ry T7amaNMEHINET, €97 512i%. RV32M a4
Ty MEEZYR— 257 vty BR0ETT,
Gowin_PicoRV32 A RV32M 45 » MEEZ VR — KL T\ 57
B, [Multiply extension(RVM)| # 7> a v k52 LN TE
*9, F£7-. Gowin_PicoRV32 /n— K = 7 & DEL. IP Core
Generator ¢ Gowin PicoRV32 Core Dk 47> a > [Support
RV32M Extends] #F = v 7 T 0B NH Y 9,

- -mpreferred-stack-boundary=num
2By 7 BT 2num S FEREFUICHIZA D X OICRELET, 7
T AV NI 24(0E D 1651 FEIT128 Y RN) T T A A RT
T, TOHBZEMTLHE, TRTOES2a— (T4 T TV, &
ATFEFGAT T, BIEEY 2 — L2502 e+ 5 L XICz
HEZEHTOMERDHDL L OITRD £7,

- -mexplicit-relocs / -mno-exlicit-relocs
T R ARBTG5 U A Lo MER T2 ERT 208
IMERE L ET, £IE, mECEHIRT 5RO H DT &
T~ azflHLET,

- -mrelax

- -mno-relax
Vodi—- V7 78—aryalHLT, Bs7 RLADFEEIL
Wit T O EHO LES, 774V ETIE, Vo h—-UT 08
—YareHLET,

- -memit-attribute / -mno-emit-attribute
Rscv%r%ﬁ%afﬁfyiak I AR—FTH0ED
MERTELET, ZOMEEICIZ., 2.32 /X—2 9 > @ binutils 23 LB
<7,

- -malign-data=type
GCC DECH), WEEA, KR DX A T OEKE EE P D L
NNCHET D2 EdE L Ed, AR — S Tnd ¥ A 7idIxlen)
:FSJZO“ Mnatural] T4, TDOH T, Ixlen] ODEFHITT T4 A bk
fEE LCLPAAEZEH L, Inatural] OB/IETF 20T 7
AANEHFEHLET, T 7410 5TiE Ixlen) TY,

2.2.2 Optimization

[Optimization] 47> a id, a3, VOidEL L~V EFET
LTI v E3(1X 2-5),
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2-5 Optimization

% Tool Settings | $3 Toolchains | I Devices | [0 Container Settings

(2 Target Processar
(2 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
~ B3 GNU RISC-V Cross Create Flash Image
2 General
~ B3 GNU RISC-V Cross Create Listing
2 General
~ B3 GMNU RISC-V Cross Print Size
2 General

Build Steps Build Artifact| ™

Optimization Level None (-00) ~
Message length (-fmessage-length=0)

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

[ Function sections (-ffunction-sections)

[ Data sections (-fdata-sections)

[IMe commaen unitialized (-fno-comman)

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

[JSingle precision constants (-fsingle-precision-constant)
[ Position independent code (-fPIC)

[JLink-time optimizer (-flta)

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

Other optimization flags

Optimization Level: ik L~V OREIX, T 3A VB, a— K

DNRT =< A, BEORa— ROV A XDONRT A% L 51D f#

HEnxd+, 723 ik, -00, -01,
-Og. -0z3H VY 9,

L/iﬁ‘o

-02. -03, -Os. -Ofast.
-00/-01/-02/-03 D i b L~V I NEZ 12 HE N

- -00: b LEH A,

- -Os:

-02 ITHANWT, a— ROV A Xkt 572012, 22—

ROV A REEMEIEr 47T arz2td 712 LET,

- -0g:-00 |z

ST, TNy JIT

wHT BN OO R -

7T varvEBMLET,
Message length (-fmessage-length=n) :
console 7 ¢ ‘/ R 1THTED n LFORA T I — A vtE—T%
%ﬁ‘biﬂ“ OICRRET D &, BUTHREDR A 7122, =T — A vk
— VUM TERENET, T 74/ ME-fmessage-length =0 T,
_®ﬁ7y5/%%zy7¢é;k%kﬁwbi¢o

‘char’ s signed (-fsigned-char) :
char 7 — & Z £ 5 S BUTRRE L £ 37
Function sections (-ffunction-sections)/Data sections (-fdata-sections)
- F—=F Y MMEBRORT AT —varEYER—FLTWDHEGEA,
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SR EIZT—FHEAN AL T2 HEA N 1® S
A MOL4ETE L THERA L W17 7 A VROERIDE 7 A > B
PERET D L 91 LE T,

- ZOF TV a s U —Rme A= ANOS IO JFET &
T 52 EITTE A EARICANC TE £,

- U h—DHX—T a7 a (linker -gc-sections 47T 3 )
EOFHT D &, FIT7 7 A ANDEKIICAERSND & X0, fEHE
NTWRWEEE s v a v b —XEBYZ v a U BERICHI
FRIINLET, LIRS T, T XA YA A/ NEL 72 £,

R

ZOFTva it RERDREB/LIERMEDR S 25 B8ICORTFT =y 7 LTLIES W, *
7=. TGNU RISC-V Cross C Linker> General| ¢ Remove unused sections (-Xlinker
--gc-sections)] A7 arEF =y 7 LT, a— ROV A XEWH LTI,

No common unitialized (-fno-common) :

fno-common 47" v a L, I, T—RBE T2 R T 7 AILD
BSS &7 v a LI TW AW a— S VERARRE T H Z &
ZEEELET, ZHUTED, Vo= RERE~Y—ITERRD
£9, Ledo T W UEBBERD 2 RANVHEANTER ST
WAHEE . BEEFR T T —(multiple definitions error) 23 %4 L £4, =
DFATvarkFzy 7 LRI LE2BEBOLET,

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

DX T arvEF oy LiEyEe, always_inline BET~—7 &
TeBELISN DA T A4 CEABITRR SN EY A, ZHUE. RE{bA A
TOEEDT 7 )V FERETY, £, DA T A AMbE Bk
L7292, noinline EMETH OB Z~—7T52 L TEET,

Assume freestanding environment (-ffreestanding) :

AUSRANE =Ty FeT Y= T D07V —AZ T 4 v T BRE
T, 7V —RZ T 4 T BRREICIIEET A 77 U BIFE LW
ARV, T a s T AOEEIN main B TIZRWEARH Y 3,
L LT, 0S Oh—ANETF L ET, -fno-hosted & A% T,

Disable builtin (-fno-builtin)

- [ builtin_| ANV TWD R WFHAGA ABIEITREFR S N EH A
BARHZIE, -ansi E7213-std 47> 3 (%72 1ISOC —EHMED 7=
WY T 5 & ZITHAAARBI TR W S N E A,

- GCC Iul% ., FE DMAIALBEAEZ L 0 RS 2 7201
Bepll7pa— R&EAmR L E£9, 72 & 213, alloca DFFONH LIZA X v
7 BT DOm0  memepy OO LIZA > 7
A rat’—)L—F|ZRYET, EmE., DX ) a— RNiFNhEL T
ER T, BEBUL Z OFIETHERH SN, Zih O,
HLICT V=R, NERETET AR 77 V%07
LTHEBOEEZERETHZ b TEERA,
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- IbIT, BEDHAARBEE L LTRSS D & GCC IEBEkic
BT 2 AFH LT, BEOFEOH LIZOWTESET 50, KV
NI a— REAERTIEERH Y £, 728 21X, printf 2540
FIAFH T, strlen 237 v — )L AE Y 28T La0WgEE, GCC I
-Wformat % L C printf O RIEZR O LIZDOWTESE L £,

® Single precision constants (-fsingle-precision-constant) :
FERVNUREBRZBRBET —2 &L LT L7,

® Position independent code (-fPIC) :
B—0y b~ THR— R ENTWEEAIE, G744 77U TO
FEANCHE L 727 EMST = — R(PIC) & A5k L £ 97, Gowin_PicoRV32 73
PICZH¥ AR — b LARWeHD, ZOFTFvaraFoy 7 LNl E%h
BEIDLET,

- Link-time optimizer (-flto)
ZOF T ait, BEEDY VIO TT 4~ AT EFATLET,

- YV—RZa— RTHORH IS &, GIMPLE(HFEIZFRI) NS4 S 4,
FT 2 N7 ANDERR ELF 7 v a LCEEIAENET,
F T2 NI ANANEWNIY V7 &b e T _RTOEEFE
UBIEREAL.O—3CTH D LI ICELF 7 7 A A bt & A
VAZ U MEEIET,

- VU IOWFTT 4~ A PEERT DITIE, 7 3o VIR LU
U > iz-lto B X OGEIEA 7Y 3 VERET DL ERD D F
FTRACY DT RTCDOT 7 ANER LA T g Tar A
LUV IZRIZING DA T v a U EIBETHZ L2 BEID LET,

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

RTL V=T F 7T 4 v A FON—TREDEREE ¥ v BT 50 E

I EFEIR U E T, il LU 23-01 UL BICRRE STV 5 354(-Og

ZPR<). RTLA—=TF 7T 4~ A P O/N— T REDEREIT H BRI A

NI ET,

2.2.3 Debugging

Debugging] A7+ a id-g. -g1. -g3 72 EDT Ry « L%
BRET AT S vk 97(1X 2-6),
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2-6 Debugging

% Tool Settings | 3 Toolchains | i Devices| [0 Container Settings

(2 Target Processor
(2 Optimization
&2 Warnings
(%2 Debugging
~ B3 GNU RISC-V Cross Assembler
(2 Preprocessor
2 Includes
2 Warnings
(2 Miscellaneous
~ B3 GNU RISC-V Cross C Compiler
(2 Preprocessor
2 Includes
(2 Optimization
(# Warnings
(2 Miscellaneous
w B3 GNU RISC-V Cross C Linker
# General
2 Libraries
£ Miscellaneous
~ B3 GNU RISC-V Cross Create Flash Image
# General
~ B3 GNU RISC-V Cross Create Listing
# General
w B3 GNU RISC-V Cross Print Size
# General

Build Steps

Debug level Default (-g)

Debug format Toolchain default

[]Generate prof information (-p)
[]Generate gprof information (-pg)

Build Artifact| **

Other debugging flags

2.2.4 GNU RISC-V Cross C Compiler > Includes

'GNU RISC-V Cross C Compiler > Includes > Include paths (-1)] =
TaiF Ny F =T 7 ANVDRBANREIRET DO S E T,
Maxf /S A RPN 72 E R ASTTEET(K 2-7),

FlzI1E. SDKINDOU 77 Ly A « FHPEAL L DL, C~w X —T 74
IWDIRADBEIFLLTO L 5120 £9 ¢
® "${workspace_loc:/${ProjName}/src}"
® "${workspace_loc:/${ProjName}/src/bsp}"
® "${workspace_loc:/${ProjName}/src/lib}"
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2-7 GNU RISC-V Cross C Compiler > Includes

3 Tool Settings | ) Toolchains | [l Devices| [J Container Settings | #° Build Steps Build Artifact| **;

(% Target Processor Include paths (-]) el -
@ Optimization
@ Warnings

i |
) '${wor|-cspace |0cfS{PrOJName}fsrdbsp}'
@ Debugging "${workspace_locy/${PrajName}/src/lib}”

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

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

~ 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
2 General

w B3 GNU RISC-V Cross Print Size
# General

Include system paths (-isystem) &)

Include files (-include) &)

2.2.5 GNU RISC-V Cross C Linker

GNU RISC-V Cross C Linker > General > Script files (-T)] 47> =
. ) Y= AT VTN Ty ANVERETHEOIEHINET,
5l 21X, Tsections.lds]. [sections xip.lds|. ¥ 7-i% Isections_debug.lds |
% Flash Joh— e R VT K« 77A0E L THERLET(Y2-8),

Gowin_PicoRV32 /~— 7 = 7% #1ER D IP Core Generator ™
Gowin_PicoRV32 > ITCM @ [Boot Mode| (Z DWW T L E9 :

® Boot Mode 73 TMCU boot from external Flash and run in ITCM] £ 7=
X TMCU boot and runin ITCM] @354 . Flash U > i —+« 27 U 7 | »
7 7 A L& LT sections.lds Z %R L E4, # :
"${workspace_loc:/${ProjName}/src/sections.lds}"

® Boot Mode 7% 'MCU boot and run in external Flash] @&, Flash U
VH— e A7 YTk 77 ALE LT sections_xip.lds Z IR L £9,
5l : "${workspace_loc:/${ProjName}/src/sections_xip.lds}"

® Boot Mode 7% TMCU boot from external Flash and run in ITCM| % 7=
X TMCU bootand runin ITCMJ T, Y7 b =T &itaT /Ny /4
D6, Flash )V o h—« A7 UTF K« 7740 L LT
sections_debug.lds Z#&R L £5, i :
"${workspace_loc:/${ProjName}/src/sections_debug.lds}"

IPUG910-1.6J 13(26)
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2-8 GNU RISC-V Cross C Linker

3 Tool Settings | i Toolchains | [l Devices| [J Container Settings | #* Build Steps Build Artifact|

@ Target Processor Script files (-T) & 5 38
(# Optimization
# Warnings
(# Debugging
w B3 GNU RISC-V Cross Assembler
% Preprocessor
2 Includes
# Warnings
# Miscellaneous
w B3 GNU RISC-V Cross C Compiler
@ Preprocessor
2 Includes
(% Optimization
2 Warnings
# Miscellaneous
w B3 GNU RISC-V Cross C Linker
# General
(2 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 1 Do not use standard start files (-nostartfiles)
[0 Do not use default libraries (-nodefaultliibs)
[INo startup or default libs {-nostdlib)

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

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

[]Omit all symbol information (-s)

® Do not use standard start files (-nostartfiles) :

U 7 RHIGEEDRG Y 7 A VA LWL 52354729 T
77, Gowin_PicoRV32 |3 h A &% LABtG 7 7 A VM 2720, 2D
FTarEToy I LRITIERY £HEA,

Do not use default libraries (-nodefaultlibs) :

U IVRITHEED Y AT LT AT F7 ) 2 LWL DI 047
2Ty, VAT ALTATZ7UDY U (-static-libgee °-shared-libgce
REVERRET AT Y a VTR S E T, -nostartfiles A A ] L 72\
RO, BFEIMEED S AT MRS — R NT v I 77 ANVEHEHLET,
234 T —[Z, memcmp, memset, memcpy. I I memmove O
FEONH L 2 BT 2560 h D £7°,

® No startup or default libs (-nostdlib)

- VU UBRIBEED VAT AR — T v T T 7 ANEIETAT
FUERERLRWA TS g T,

- IOF T arEHANIT AR A= T v T T 7 AR,
22—V —HEDTA T T IVDHENY U —IEIN AT LTA
T7IVDY T ERET HAT T a L (-static-libgee K
-shared-libgcc 72 &) LR S E T,
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- IDOFTVarEFzv 7 LBENTIEIN,

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

- MEOHEhTWaRWEZ va Y EHIRT AT Y a T,

- IDFTvark, arsnA ITokEbA T a
-ffunction-sections F X (-fdata-sections 47> a V2 0HT 25 =
CANZRY VT REHTEOE STV R DB & AR HIBR L, =
— ROV A X S HIZHITE £7,

® Print removed sections (-Xlinker - print-gc-sections) :

Remove unused sections (-Xlinker - gc-sections)] NTF = v 7 Zi
Teht. KATvarvaFoy 7352 ET, ar A VRICHIERS
nick s va ozl HlilRShict s g Ai~—7 %47
T ENTEET,

® Omit all symbol informations (-s)
FATHRE T 7 A VDT RTDOY VR ILT— T & HELEREH % H

LETS

R

7 7 4/ K Cld, Do not use standard start files (-nostartfiles)] & [Remove unused
sections (-Xlinker --gc-sections)] M2 >OA T v a & F = v 7 LTLEEW,

2.2.6 GNU RISC-V Cross Print Size

GNU RISC-V Cross Print Size > General] 47" v a %, RISC-V
MCU 177 7 1 /v (Berkeley T2k L U SysV & & te) WO 7 A
> b (text, data, bss) & &EHH A XOfEHEHREZ 1T H7-DITHEHE
NET, BROE WX, BEOET A A XOEFHRICEELEEA (¥
2-9),
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2-9 GNU RISC-V Cross Print Size

% Tool Settings | 5 Toclchains | M Devices| [J Container Settings

Build Steps Build Artifact| >

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

(2 General

Size format | Berkeley w

Other flags |

2.2.7 GNU RISC-V Cross Create Flash Image

'GNU RISC-V Cross Create Flash Image > General] 47> a 13,
RISC-V MCU 3177 7 A VDI IJTER AR ET D T2 DI S v E 37 (4

IPUG910-1.6J

2-10),

V7 MU TEEXFY FNODU 77 L0 X« THAL U EHIEHRA L £

j—o

® Output file format (-0)4 7'+ 2 > Tlx. Raw binary Z3&R L £,
® Section:-jtext 7 a s EF vy 7 LTI,
® Section:-j.data 47 arEF =7 LTLEEN,

VI N2 TR AZ LB arNhY ., B EIIENE D
ABZNET T a Nl TTAEE, INODODAZ LAV a %

® .rgsec
® .dsec
® .bisec

Other sections (-))IZEMT 2 MLERH D 3, H2IF :
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2-10 GNU RISC-V Cross Create Flash Image

% Tool Settings | 33 Toolchains | Devices| [J Container Settings| # Build Steps

Build Artifact|

@ Target Processor
(& Optimization
(2 Warnings
(# Debugging
w B3 GNU RISC-V Cross Assembler
(2 Preprocessor

Output file format (-O)  Raw binary -
Section: -j .text
Section: -j .data

Other sections (-]

& w8 4l
lrgsoc ]

2 Includes
(22 Warnings
(# Miscellaneous
w B3 GNU RISC-V Cross C Compiler
(22 Preprocessor
(2 Includes

Idsec
btsec

(% Optimization
(2 Warnings
(2 Miscellaneous
v 3 GNU RISC-V Cross C Linker
(2 General
(2 Libraries
(& Miscellaneous
w B3 GNU RISC-V Cross Create Flash Image
(2 General
w B3 GNU RISC-V Cross Create Listing
(2 General
w B3 GNU RISC-V Cross Print Size
(# General

Other flags

237l bDIURA )L

Gowin_PicoRV32 /»— K7 = 7 &BR D IP Core Generator T®
Gowin_PicoRV32 > ITCM > Boot Mode Dk % 28 L7223 5, config.h %
758 L C BUILD_MODE O~ 7 a €% %217\ E7,

® MCU boot and run in 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

Tl NOREEA—T 4 VT NFET Lz, V7uvxcy bex
VANV LET, V=8 — D [Build] (%) & L <% TBuild AllJ () |

FlE A == — 3— LoD [Project > Build Project] ¢ L < & [Project > Build
All] ZIEIR L Ta A )V L TIATT 7 A V2R L E(M 2-11),
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211 udxy hOa AL

{# workspace_test - picorv32_demo/sre/main.c - GMD - m} ®
Elle Edit Source Refactor Navigate Search Project Run Gowin Window Help
B-d0 88 - B]YS D%  openprojea SR R PR
- LR == - | et Close Project Q ®|EH
5 project Explorer x = B picorva2h l_..';q Build All Ctrl+B = B8 B0 x BT @8 = 8
B % ?| P 3 n%*:zez Build Configurations > A P EER Y e ¥ §
. 53 4/ = =
v 25 picorv32_demo s45 typage;l Build Project U configh A
¥ Binaries 55 { Build Working Set—— . > = picorv32.h
56 I Build Project .
[ Includes o6 — Clean... 21 firmwareh
5 _ .
& Debug 52} AHBRE Build Automatically o irgh
v = src 59 2 simpleuarth
= bsp 68 //Addre Build Targets > =1 whbuarth
ib 61 #define ASE - bapioh
=N 62 #define CfC++ Index > D_RegDef =) AHBREGDEMO_BASE ) o whgpio.
config.h 6 . U whspiflash.h
custom_ops.S 6 pen RS # DEV_GWSAG0_GW2A
. 6! /RegistEF DETINTTIONS i MER nd
[g] irge typedef struct #
irg.h #
[ loader.c __I0 unsigned int REGD; //0x08 ¥
. 69 __10 unsigned int REG1; //Gx84 v o L N v
[£] main.c a 5 Q 5
picorv32.h =
tarts [2% Problems ¥ Tasks B Console x [ Properties % Terminal R\ &4 c:a‘ iH @l =1 IE" " B-f-=08
sections_debug.lds CDT Build Consale [picorv32_demo]
sections_xip.lds Ir\voking: GNU RIS(;-V Cross Create Listing . . . . A
. riscv-none-elf-objdump --source --all-headers --demangle --line-numbers --wide “picorw32 demo.elf” > “picorv32_demo.ls
sections.lds Finished building: picorv32_demo.lst
Invoking: GNU RISC-V Cross Print Size
riscv-none-elf-size --format=berkeley “picorv32_demo.elf”
text data bss dec hex filename
7216 168 112 7428 1de4 picorv32_demo.elf
Finished building: picorv32_demo.siz
18:42:32 Build Finished. @ errors, @ warnings. (took 3s.73ms)
v
< >
I% picorv32_demo

2470wyl FDODFYr—FR
Gowin_PicoRV32 V¥ 7 F 7 = TERFFDH 7 o m— RIZHOW T,
[Gowin PicoRV32 ¥ 7 b7 =7 X 7 u— K a—%—H A NIPUGI13)]
LTI ES
25702 NDODTF RS
Gowin_PicoRV32 ¥ 7 b U = TERFDFIT T 7 A VDX 7 m— KR
5T L7ztk, YakakatiCEN H 25613, %A — K& GWU2X,
GWUSB, J-Link, Olimex 72X DT o H—IZ8Fi L T4 T a7 b
BTNy TTHIENTEET,
Gowin_PicoRV32 5Ny 77 at& A :
F X T L ~UL DR E
Flash V> J1—+« A7 UK« 757 A I)LDF
TNy T E— ROFRE
TN I —~ D
T 3w 7 DBA
251 TN FL_ULDERTE

Project Explorer] = —TC, BHEODTn =7 a7 ) v 7 LT,
[Properties > C/C++ Build > Settings > Tool Settings > Debugging >
Debug level | 47> a U ZBIRL CTT /Ny 7 LUL a4k L E97(K2-12),

e
i

IPUG910-1.6J 18(26)



http://cdn.gowinsemi.com.cn/IPUG913J.pdf

27uxe/ N7 L— b

257aT 2l bOF ARy T

X 2-12 TRy F LIV ORE

% Tool Settings | 3 Toolchains | i Devices| [0 Container Settings Build Steps Build Artifact| **
(£ Target Processor Debug level Default (-g) ~

(2 Optimization
&2 Warnings
(%2 Debugging
~ B3 GNU RISC-V Cross Assembler
(2 Preprocessor

Debug format Toolchain default
[]Generate prof information (-p)

[]Generate gprof information (-pg)

Other debugging flags

2 Includes
2 Warnings
(2 Miscellaneous
~ B3 GNU RISC-V Cross C Compiler
(2 Preprocessor
2 Includes
(2 Optimization
(# Warnings
(2 Miscellaneous
w B3 GNU RISC-V Cross C Linker
# General
2 Libraries
£ Miscellaneous
~ B3 GNU RISC-V Cross Create Flash Image
# General
~ B3 GNU RISC-V Cross Create Listing
# General
w B3 GNU RISC-V Cross Print Size
# General

WIIROA T a N £4 -
None : 73w Zigifb7a L

Debug level

Minimal (-g1) : &/ 773w 7 L~L
Default (-g) :
Maximum (-g3) :

T INDT Ny T LYL

BRT Sy 7 L

252Flash Yo —+« A7 U b« 77 IVORE

Gowin_PicoRV32 V7 U = T&Eta T Ny 73T H581F. 73Ny 7
HDOFlash V> D1— A7 U7 K77 AL Tsectlons_debug Ids| % {5
LTL7ZE, Flash U v H1—+« A7 UT K « 77 A NVORETIEIZON

T, 2.2.5 GNU RISC-V Cross C Linker D&M L TL 7230,
GNU RISC-V Cross C Linker > General > Script files (-T)] 47> =
> % ['${workspace_loc:/${ProjName}/src/sections_debug.lds} | (ZZ & L %
R

Flash U > 1—+« A7 U K « 77 A VORERRNTET LT2H, 2378
Tl hOa ANV ESBRBLC, eyl MeEEaL ()L L TL
720,

253 Ty E— RORE

IPUG910-1.6J

A =za—s3— > [Run > Debug Configurations:--| 47" z % &R
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L %9, Gowin_PicoRV32 |3 GDB OpenOCD Debugging. GDB QEMU
riscv32 Debugging 7 /Xy 7 E— K& H KR — K L TWE T,
il 21X, GDB OpenOCD Debugging 7 /N v 7 &— RER L £,
[Debug Configurations]., GDB OpenOCD Debugging 7 /X 7 & — KD
TRy 7 e Ba—ZE L E (X 2-13),
X 2-13 F v 7 « ¥ a—DOfFER

W Debug Configurations m} X

Create, manage, and run configurations

8 ¢ B Y- Configure launch settings from this dialog:
type filter text \ - Press the 'New Configuration’ button to create a configuration of the selected type.
¢/C++ Application B - Press the ‘New Prototyps’ button to creats a launch configuration prototype of the selscted type.
PP ¥ P E] prototyp P

[E] C/C++ Attach to Application

= ' , - Press the ‘Export’ button to export the selected configurations.
C/C++ Container Launcher

[€] C/C++ Postmortem Debugger =| - Press the ‘Duplicate’ button to copy the selected configuration.
[E] C/C++ Remote Application % - Precs the ‘Delete’ button to remove the selected configuration.
Cii C/C++ Unit
[£] GDB Hardware Debugging i - Press the 'Filter' button to configure filtering options.
v pen ohirrin [L] - Select launch configuration(s) and then select 'Link Prototype' menu item to link a prototype.
GDB OpenQCD Dahunni Select launch configuration(s) and then select 'Link P . - T
[T cm3_demo dek New Configuration

[u] - Select launch configuration(s) and then select 'Unlink Prototype’ menu item to unlink a prototype.

[0 em3 demo det (¢ New Prototypery o fouration

[T] cm3_demo det (& Export..
[£] em3 demo det  Duplicate
[£] GDB PyOCD Deby Delete Edit or view an existing configuration by selecting it.
g config ¥ ;]
[£] GDB QEMU aarch
~ [C] GDB QEMU arm [ -
5] o3 demo dab |4 Unlink Prototype
. Rl Reset with Prototype Values
[£] GDB QEMU gnua VP!
[£] GDB QEMU riscv32 Debugging
[£] GDB QEMU riscv64 Debugging
[C] GDB SEGGER J-Link Debugging
A Launch Group

- Select launch configuration(s) and then select R..e Values' menu item to reset with prototype values.

Link Prototype...
Configure launch perspective settings from the ‘Perspectives’ preference page.

Filter matched 22 of 24 items

7y
@ Debug Close

B SN 7=7 3w 7 « B2 —|Zi%, Main, Debugger, Startup 72 & ™
2TNHY ET,

Main # 7 D& E

Main] % 71%. Project & C/C++ Application 72 E DA 7' g v &%
ET DIz S E (M 2-),

IPUG910-1.6J 20(26)




27nv =l v T L— b 257aT 2l bOF ARy T

2-14 Main ¥ 7 DR E
Main | %5 Debugger | B Startup| & Source | [0 Common | &, SVD Path

Project:

|picor\r32_demo Browse...

C/C++ Application:

| Debug\picorv32_demo.elf

Variables... Search Project... Browse...
Build (if required) before launching
Build Configuration: | Select Automatically ~
() Enable auto build () Disable auto build
(® Use workspace settings Configure Workspace Settings...

Debugger # 7 D& E

'Debugger] % 7% OpenOCD & GDB 72 & DA 7' v a U &FKET S
T2 DI S E 974 2-15),

IPUG910-1.6J 21(26)
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2-15 Debugger ¥ 7 DFRTE
[ Main % Debugger | I Startup| i Source| ] Common | &, SVD Path

OpenOCD Setup ~
Start OpenOCD locally

Executable path: |${openocd_path}f${openocd_executable} Browse... | Variables...

Actual executable: | E:\GMD\\toolchain\gowin\openocd\bin/openocd.exe

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

GDB port:
Telnet port:
Tel port:

Config options: -f board/gowin_u2x_pico.cfg

Allocate console for OpenOCD Allocate console for the telnet connection

GDB Client Setup
Start GDB session

Executable name: |${cross_preﬁx}gdb${cross_su{'ﬁx} Browse.. | Variables...

Actual executable: |riscv—none—e|f—gdb |

Other options: | |

Commands: set mem inaccessible-by-default off
set arch riscwine32
set remotetimeout 250

Remote Target

Host name or IP address:
Port number: 3333

[JForce thread list update on suspend
< >

® Config options : 7 /3y H—DOHER 7 7 A VEFRE L E3, Fl2IT,
GWU2X D54 . [-f board/gowin_u2x_pico.cfg] Z#EBMLEJ, £
fth D> —fH) 725 3 H—I12iE, GWUSB (gowin_ftdi_dual_pico.cfg %
7213 gowin_ftdi_single_pico.cfg) . J-Link (WinUSB R~ 7 A /N\— 2 {#i ]
%3556 13 gowin_jlink_pico.cfg) . Olimex (gowin_olimex_pico.cfg)
RENRHY ET,

® Commands
- set mem inaccessible-by-default off
- setarch riscv:rv32(RISC-V 7 —F 7 7 F ¥ 25 7F)
- set remotetimeout 250(% 1 L7 7 k&[5 <)

Startup ¥ 7 DR E

[Startup) # 7%, TR T REDF T a L wFRETDHI-HOIMHH
SN ET (X 2-16),

IPUG910-1.6J 22(26)
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X 2-16 Startup ¥ 7 DFRE
| Main | %5 Debugger | = Startup| B Source | [[] Common| &, SVD Path

Initialization Commands ~

[ Initial Reset. Type:

[JEnable Arm semihosting

Load Symbols and Executable
[FLoad symbals
(®) Use project binary: picorv32_demo.elf

(O Use file: Workspace... File System...

Symbaols offset (hex): I:I

] Load executable
(®) Use project binary: picorv32_demo.elf

(O Use file: Workspace... File System...

Executable offset (hex): I:I

Runtime Options
[“]Debug in RAM

Run/Restart Commands

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

dset program counter at (hex):

[]Set breakpoint at:

] Continue

® |[nitialization Commands
- Initial Reset 7> a v &2 F =7 L., Type & linit] IZEELE
T ZAUTED . Ty ORI HERNCHIEE DN EIT S E T,
- Gowin_PicoRV32 7% Enable ARM semihosting 47> 2 > & AR —
MLZ2Weh, ZOF T araF oy LRWNWTLIEE0,
® Load symbols & Load executable
- Load symbols 47> 5 > % = v 7 LT [Use project binary| %

BIRLET,
- Load executable 7'+ =2 % F = v~ LT [Use project binary|
IR L ET,
® Runtime Options : IDebuginRAM | A7’ varaF v/ LTLIES
VW, ZhiZ k& ?Nyf®% VT NI 2T DFETT 7 A VD HEH

S, e )‘%) ITCM IZEZAENE T,
® Run/Restart Commands

- Pre-run/Restartreset 7> a > %#F = v 7 L, Type % lhalt]
RELET, ZNICEY ., Ty ZOETRIZ BERIC —FFE T
TET,
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- setbreakpointat # 7> a v %F =7 L, main] E A LET,
ZAUCTEY | TRy TOFTRIC, AA VBABORMID AT — K A
Y NONEBIZT L—T KA v N EHBIWICRETE T,

- Continue &7 varzFzvy 7 LTI, ZIZED, T2
v P DFEITREZ, TV — 2 R A » NONLE £ THEIMIZEITL T—
g T £,

254 Ty T DOBRAG
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Bl ZIE, GWUX 73y H—IZ#ke L £, V—"—ED
Debug(#"‘ TVEZ Uy LTT Ay - Ba—ZEE L E (X 2-17),
X 217 TN 7« B a—0DiLE)

{4 workspace_test - picorv32_demo/src/main.c - GMD - [m] x
Fle Edit Source Refadtor Navigate Search Project Run Gowin Window Help
mi g | o Biw|l 0 B33 0| | S H -0~ Q@D - Hr ooy Q iE| B
45 Debug X 5 Project Explorer = B [A picorv3Zh [& main.c = B M=v.. X ®%B. &E. =pi. = A
Bl % | i § 95 @ & B |3 et §
) Functions: */
~ [£] picorv32_demo Debug u2x [GDB OpenOCD Debuggi Application entry Name Type Value
v ( picorv32_demo.elf __attribute_ ((optimize("08"))) main(void)
~ o Thread #1 (Suspended : Signal : SIGINT:Interru i
= } //Close all interrupt
= main0 at main.c:112 0x2000cf0 mask_irq (exFFFEFFEF);
4 openocd.exe
5 riscv-none-elf-gdb //Initializes peripherals
#ifdef USE_WBUART
whuart_init(1152e8); //Initializes WBUART
#else
uart_init(115200); //Initializes SimpleUART
#endif
spi_flash init(); //1nitislizes SPI-Flash
GPIO_Init(PICO WBGPIO); //Initializes GPTO
//Interrupt @ is timer interrupt,
//Interrupt 2 is bus misaligned error warning,
//Interrupt 3 is illegal instruction warning,
//Interrupt 20 and 21 is two demo interrupt, triggered by two butt
irq_enable_one_bit(8); /{Enable timer interrupt v (= &
< >
& Console X ¥ Registers (2] Problems (@ Terminal [ Memory Browser & Debugger Console [ Memory =0
= &S89
picorv32_demo Debug u2x [GDB OpenOCD Debugging]
Warn : Preter GUS command “target extended-remote :33337 1nstead of “target remote :33337 ~
Info : JTAS tap: riscv.cpu tap/device found: 6x106051b (wfg: Bx48d (Sowin Semiconductor Corp), part: 8xB0a, ver: Ox1)
halted at Ex 000! due to debug interrupt
Info : JTAG tap: riscv.cpu tap/device found: @x108@8lb (wfg: @x4@d (Gowin Semiconductor Corp), part: @x@@@, ver: 8xl)
halted at 8x288897@ due to debug interrupt
Warn : keep_alive() was not invoked in the 1088 ms timelimit. GDB alive packet not sent! (2713 ms). Workaround: increas
halted at 8x26@8ce4 due to debug interrupt
halted at ©x2008ce6 due to step
halted at @x2@808bba due to step
halted at 8x2888ce8 due to debug interrupt
halted at @x20@@cea due to step
halted at ©x20@8cee due to step
halted at @x200896@ due to step
halted at @x20@8cfe due to debug interrupt
v
< > < >

& LM bE a—

e Xra—

® JL—JUKRA R a—

@ Tk 7Yt a—

® 1. /— )Lt a2—
@ AFJbE=2—

FXNw e Ba— |2 KDL OO0
2O 2—|Z
CERFRENET,
OB 2—Tlx, BWAXAXEZEBEML EEEHRTEET
O 2—ZE, Tal Iﬁ%umiéﬂ
TNAHTRTCOT L—TRAV bid—EFRREINET, =2—V—IT
T L— IR NEEHETEET,

OB 2—IZlE, EKESTEIZHINT DT 'Y
TV a—RRFREINET, . Ty I PICmaOREE RE
THDIHEHINET,

OB 2a—I7 e AR IINFERINET,

ATY ' =H DY A NRATT ST LADOATY
ERAEBLIOLHELET,

CEIUESR
FBIED A 2 =T NDOFT N TOLEEDA Hi
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@ ATUTS5UHbLa—: TubR - AFYDOKRBELLEEEZITHIT-DD
AEY « Ea—0DREL=2—T7,

@ L VAKX a—: ZOE2—lI, VIAXDE Y~ 74— R
L CMCU RN TR REINET, LUVAXEZITE Y b7 40—
ROMEIZE VN TEELAE CTX £7,

BIVIABANY RT—DT RNy

Gowin_PicoRV32 1%, fElk» feiéfk &7z RISC-V k> 7 —F
T FxTrty P THY, ZORNVIALFIFEH S AT ME T TREN
RFT < N R =TEIDABFR A N EED AL DR E &R — b
LTWEHA,

ZDI=H, TRy TEITHIC T 0 7T Ain—EIRIRE( o IV R T
VTR T =T RA v ML D —REIL) DA, MCU [FFMBE 0 A B
RISETEEH A,

BNV IATINY RT—=DF T A TRy T 54T ) WEND H5E
X, BIVIABANY BT —DZSEFITIC T L —T R A v D BRET DN
HFEI,

v ——D [Resume) (WY& 27V w7 LT, 0l T skEsE
ITIREEBIZ L ET, 7T L—27 A > FBME SR WIEEIL, #ke I TiRe
DHEFFSNE T, ZOIREET AN T A ZANE Y IAHRELR Z 4 & MCU
IZBID IAIBN RT—% T L —T R A PETHEITL, —RefEIRREIC 22
DNET, ZOLx, BIVIABNYS RT =TV ITNAT v TTNRy T T
V=0 RA L NT RNy T 8T TEET,
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---¥ref _design¥MCU_RefDesign¥picorv32_demo
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