YFLEAE

2025 RISC-V HEIFS

S RISC-VARESNEFZIE
5SoGiT# 5L
HIES

3BT SR
2025¢E7518H



=k

O FSRISC-VAESHNEFIZESSoCEitiRiE
O BSRISC-VEZSIEMRBS ARNREHERIE

O BE5REE



BB SSoCiRitH B

LS

FEIFE ZibhE
O $risiEigit - -
o L — EISFRIRISC-VESHIE=E
> BHK= BISANRIRI
mEEo 7k AL
> FRA=
> TESE— R &mgﬁgﬂﬁgim@#
O SoGigit 75 e
>$ﬂ§£ 2
> —
S E TS AIENRBASIE
O &SRB RISC-VESHlRI RER
> FRA=

IEREBAUSSER. SUFREH.

FF LR
» EREFE—HRIEHEE
Ligh—RERhERE

- HEREFESENRSALE
:ﬁ JE**E"E%*E yg_lllb&
EiFE. FRFERHSEIRE.
ATEHERAE (A1) #E2

Eikfe]. EWRIAFILIMIERSERBEISITRSREAZ



=k

O Bt RISC-VANESHNEF1ZBIESSoGRiTiRiE
> iRiEhR ST
> IR

O BESRISC-VIEEZS{EiNRB ARRKERERE
O BE5REE



HFIZESSoGRITRINFIEHR

018 "EieHZ-FEES-FEUZ=E" =—FEEIESE, B EiZiEaIRISC-V
SoCi 28R

o BN . B ..

BTtk N, 37 — AT IVRISC-VFFRXE
N =1 S N ;:b-::a DAMO Academy . ,.;':" w‘l ﬁjﬁg;: ﬁﬁ“ i#ﬁg
B IGRit FRISA e de) RERRE -
RISC-V E203 RISC-V E902" 1~ e i B
SoCigitifiiz L 8
. . EFFPGAIRITIE nLEREEN
SoCEAER SoCiRITiiE | T e
"“N“Eﬂl_ | e .Ii".;?';:!iﬁ:?f}, Y
AL R s LB R
=1 s iy, | OEIE S SR e PR
it AUEMR B M - |

\_ J \_ J \_

BFHMRISC-VES, MEHREMAHBIESATERERZINFREBYE, e “HiSih-wE-%el
#h” ., IRCSEERBIFRFRIEREE, ISHFEABIRRITRREAT

(€]




BEARISC-VRIZFIZIE S5 SoGRITFIEEIF T
REFHRRAFHASE

a3, TR ; A= (R
e | IPEERA = ENEME, 15 A TR
' AR R L B AL

EEEHF, 5H TERNRISC-VH
RIS RESE E/9SEPRE

EE3F, S THIERISC-V
SoCHEFa (MTKES) 1FA

Ma;

E2FMY, 5IANEFHRISC-V
HEREREAR GRS
W ERSAHF ARZ=,




HFIZIES SoCgiTiRIZAF BUFTER:

SRECPU

1 ==

 AEGEHIRTIS SR E s BB TR RREERISC-VALEER
QMBS  LUSSRIE R30S A A E AR
- BES| \ENEERRN R SR S ET B AT RS
S ERRLBEE (e miamEE

5 -
2 EiSHe [ FaL Sl

« LIIEEe203 8RB ARG, &

BAPUDEERNEE  on  EANRASERLFGRE
BRI AES PLEIRISC Y SR EE
R SIE  i U

Tl o

"= mqa%cpu SOC&FPGA

¢ ﬁ;& %Ega:l:l)? E.ll% HﬁTFﬁ

L iR
[ ERLIASHEER— ST A
s - SINEIFERBIATIRS, BEY

B} HQIETER



=k

O Bt RISC-VANESHNEF1ZBIESSoGRiTiRiE
> iRiEhASEFERT
> RIS

O BESRISC-VIEEZS{EiNRB ARRKERERE
O BE5REE



RIARISC-VAM BRI BRI TIRICEEF
RSt > BFFPGANREART

RISC-VEF-4NBSER IR - BFFESOCHY
(EA : EAUEF NS | FPGA HEiBHl
A8 RRRENE

I
|: 'y Safwarg Syswen OfF-Chap
Iz
i
Sofrwarg Sywleen On-Chip

SN cache

- Eiitiges P MRS P NEFR

VerilogBAigi% ‘HE1Bi85Testbench iRt RS

]:;Ig'fflzﬁig;i*{ﬁ] ZHAE¢E;1§J(MUX2 *Eij% 15 _I 1 % 7& 15 _I ILJ‘*”I?&1§J 3:':2}?
= T : | = /48

Ny 25 - gated cIk_cell cpu_gated cik | . N | v CPU
Ai#”’-"ﬁ‘gﬁ*m momn e | TEET e e NE
: SEMESE |0 BT 0 D 2L
454 .module_en ) o 1 743:

{1 ‘b
-pad_yy_gate clk_en b {1'bé

ARSI

5 -pad_yy_test_mode {test_made

Tt e ] B TR EH




FEARISC-V SoCESRSoCiiHIEIEFF

SoC5igitiitztiig

IRSEN BEiE EREEF B RIS NMERBLARARE

---__-_' [Tl R AR RMIERIE S AR D HENERE R " . "

=Tl i LL "&3%800 7]15] . TMBAI

mcn g " ’LJ‘):II_ -|_ *:R ' }u_ ﬁ&l%

w.:::..ﬁ -:I::J E i . g:: . : *EZE.EIJUH_ -L-|_*§K*D}EE%
man %_ - EET \\ ; m‘“ o e v = S ................................................................................
uuuuu Ly AIEDFEIENN R RO pp—
a0 )ﬁ}‘&.immmm (2017-2018) 1.0 S (2021455) 3%800 ﬁ&gﬂ ﬁﬁgﬁ FPGA
- o : . L AISH EBMIEIDFE AlfNiEzs
- = SoCIZitiie:

e g (N N N AN AN AN AN NN NN NS EEEEEEEEEEEEEAEEEEEEEEEEEEEEEEgE

RISC-VRRIS R E#it

] . ISSCC’'20  SoCH:H  tREEHRE:EH
T;;SFCEV o & & ' (ISSCC'20  TCAS-'23

............................ wRaown anay - T o= s A e

MigitiRigslsEmpE -

RISC-VARr5RE D

RISC-VRE IR RISC-VAREAL IR EfI: $FS5E203a94LEHNE

*f?&"““ | External Interrupt RISC- VEF'IZ"EIEM

RISC-VAlfizHlzs
e | Software Interrupt [

t}_ﬂ |T'|merlnterr'upt b e | el

% | Debug Interrupt

S ] | ==

10




RISC-VEE\EREZIF M — LeNetiEzS

L1748 =1
SERS B RISC-VEEN
HEZEgIT N EZiEIRT
B
RelLU SiLU 34
RSNt
ZHES EES/FEERHIEN »
MEgE
Rl $3fLeNetiBEREIEMSoCRETEE
R RISC-V SoCEERMH
A iEgit Bl -
==3 el 2
T } LeNetFSHFIRMMERTE: (a)-(b)EEER;(©)
Y | R Ty TIRFFER; (d)SREREH

1) BUS | ABBE:[]
=S i B o

O BEFZEKE902 RISC-VAMEEFNFEI100
SoC, 13 EiEEkLeNetlEzS#LZRILZNN

LeNet FIESEEHS: MAEEIAHICHEIRE, LS. SEBE LeNetEsstsinm ERG, LilLeNetZRIZIBSFEHF

IRAIIIRENNIE
11



RISC-VEE\EEKZIF M — YOLOV3INERS

SCIOEH

HEZEIRUT B FEiEgit
RelU SiLU Eg;;
RSt
ZLHFS EES/EEE RGN
SRR
Yolov3{&EEY

output

[ Maxpool 2x2 }—[ Convixd3 }—{ Convixl }— Conv3x3 }—{ Convixl }——-r
YOLOV3RI&E45S

RISC-VREAN
M
BnEs SD=
HDMHI}J\i}ZT@ @ |SPIt7ﬁS<
| v F51100 SoC
HDMI GPIO  —» #uEE

@ggﬁ o) —iEwEs

© =% 0 sram

E902
®
@ ®l =
YOLOv3 &=
i
Ok @

e
DOR e =

DMA 421

$IXIYOLOV3HEZMLERITEISoCRATEE

RISC-V SoCE&RN B B
RENSCIERTEF

YOLOv3NNiE=R4514E

YOLOVIE(IGEIRENBRETE: (a)SEIRFLRIR;
(b)BREREH

O EFZEKE902 RISC-VAMIESEFNFEI100
SoC, JEIEZRYOLOVIINiERSHLEZMILE
IMERS, TMYOLOVIERIIE SES
BirtSNIhsEiNiE

12



RISC-VEEN\EREZIF 6 — DiTH0ERS

SEISEt
maEEEit Rt
RelLU SiLU gg
RASHIZT
2T IFEE/EEFFIGN
eI

Yzt Eid

DiT{=8Y

YOLOvV3m4Z454a

RISC-VEEAN
F2lsoC
VGA | R DDR
B2 E902 e
' BT
! !
S

NNfli#EEE «— DMA <«— @i

HXIDITHEZMERTLISoOCRATEE

RISC-V SoCE&RIF 3

B N\SEIS
. mEm
UL IR

DiT NNRiE&zE45t9E

BRRET

DITEIGERARETE: (a)SEIRSCMiRTE: (b)&ERE

BigErERmh

O EFZEE902 RISC-VAMESEFNFEEI100

SoC, tEEEHEHDITINERREEMLSIESR
%, SCHDITIREIEESEIRERMINEENNE

13




RISC-VEENSCHERFZZN — WIXTEEZ 2R F

________

I BEEISRAMO

(DTEE Codeiifi§
DSt
(@REE Codeiis
@REEE]

IOPMP4513

SCIOEH

—— o ——

_________

RISC-VEEA

TEE Core REE Core DMA IOPMP Mailbox
(E902) @®w02) | | T | | Control ller
] | | [ 1
< AHB BUS >
TEE TEE REE REE
BootROM ‘ ISRAM ‘ DSRAM ‘ ‘ ISRAM ‘ DSRAM
¥
< AHB LS BUS >
¥ ¥
Flash

SHA256 ‘

Controller

A
APBO

APB1 >

TIM . sI Dummy ™M Dummy
e i o

BEFFa10089T X TEESRIGE

RISC-V SoCE&MNH Y

RENSEIGE

i
: ;

H BENH FHEE | | Maibox5%4 ZERETME |
H VA ER V B HSEHEN |
H i

i | I, |

V[ mewmr | izas ok woeRE | |
; | T EE |‘ ﬁﬁﬁﬁﬁ T RERR Hlommﬂﬂﬁﬂ‘

T VE ke | 1

V[ mewm | iEmeam ZEBRE

H | EURE ! ' TN Hmnl}%mﬁlﬂ‘

H
HEEEEN
V| e

|
|

R2HUEFHENART: ()IFREXMAE;
(b)RZ£3HinIE

BRRET

ZeWIRFE A RETE

O EFZXEKE902 RISC-V4IEEEFNFEI100

SoC, 13—/ MUZTEE (Trusted
Execution Environment, aJ{E{7418)

RS, LMUBRSERIGRP. iR
fR=HIZEMITAINIEE

14



RISC-VBANSEEIF RG] — REIS R

rYRE

SCIOEH

R 43 U 0 S o bk )
R 5 S
B < o kit dF 3 SRR
WA kiR
BT RS
W 5 P
R Tl R

RISC-VHRERFNIFE D%

RISC-VARERMIBHNE : () PERIEHIES:
(b)I£ 3 E203FERRM IR 51

Wi s
S Eepuig
L e

iR

RISC-VEEA

I25E203 SoCREAT=E

RISC-V SoOCEERA g
RENSCIGEF

|:.::'.'.: ‘ﬁ:r::::"
itE [ Aa

L

HF 553 E20349RISC-VrhpisEie

WRET

FRHSCIS MR ETE: (a)itAIzRrPERSIRErRIsEIS
(b)§pERRER- SRKTSELE

O EJFE203 SoC F&rIERy, A FPGA
AR SHhEECIS, @iEiTAIZEchl.
R SMEBRER, BrspERARRRECIS
SCINERE TE203 SoC FPGAE&RI ST

15



RISC-VEN\LEe2F 36 — DMAIZ:T

RISC-VEEA

SCIGHE
BEitE B
wE SR

DMAEERS

DMA#IEIEZTE

125E203 SoC

REreE

RISC-V SoCE&RNH l

RANSCIRHZF

»‘ BRIHHEES

WRETR

VivadolRs:
TS

kENuclei
Studiok

FPGA _EARISIE

DMAEISRFHELR

O EFIES5E203 SoCiE#R
DMA=HIZE, $5ISCIICPU
IR IR S DMAZURRHZEAY
INgE, mERiH{TDDR200TE
RISE, Eid RO HEIER
IBEER

16



LRI F 2l - A6 SCENRE TR S R

O RiEH A SR IERIGIE X

BXHHEEERS
——GPT4AIGChip: B ARBEFREETAT—RALSENEZEITEDK

E¥Fi@ 521030910339

1 iRES

A A s, AL STEE YRR R TR, T A s g Rl
EOERGAY, R, AMFFEDGEIERE S, AR BT AL T SR AR T R
1) TAFRAVRE S ), B AR PR Al iRt B s ik LT ph—E R e AT L
e, (HEs TR A A M0 &, SSaEriihE Bay s T, T
Al im0 AR, MRl R S R e A R i TR TR, MR R AGE R
PE i WA it TR, TR T —80% N GPT4AIGChip fIHESL, AT LAMH
N B B0E ST B s b, TR R R R E Y, LW Ay A G
g AL AR .

GPT4AIGChip A4 ib 2 B Al o5 T A0 i ay Al e g8t T A, ik Hilkay
@l

2 IR ARP
G IR o S R R T BAT Y LLM R TS B o s R, fEd e e
i HLS (75) ) HERREST LLM fEb s, i LLM B0 @ 4 a2 sRkpy 1, ©
BT LA o -
(1) SESCHER, LLM A B IESRMIE 4 e i E CBiF AR, 58— ot i o6 3

i SRR

RN AU ]
O M FiBIESoCi A S AT ERENFRENGES, SaARFHRIECHEE, [HeFEaEusb

ESOE—a A B SRS
522030910168 E M
Pl oA .
GPT4aKChip: it ARSES MUER F—RA THENEBEH Ak
faed:p IRy

B Al iR, EREERNEZEREHAESETHRESREBE TEIEN
R Bk A RWAE. BWEHE ASHRAIEEIGLMESHELENEEGRES
PSRN ERRN. AREXENEST DR, EMFETEGET RN, ORHK
EHRA AR A BSE R (UM) FERE A S EERYEEEERAEAEAEARAD. MM
MFTRRA LM TILA TR 8 it Jah e v

WL TEIRT A NEERIETME, BRAEEEYTIH AR ek T,
FE T RRE SR AR GPTAAICho—F A & B RIS R T HRE skt
gk 4

Hre i

HHILH LM EREA TEREME SR E S, AREMRET=-1#HE UM B
o, EemEERitaistRilEe R AEH M EERE TETSNERARETHE
EFiE, WREAMRFEHTER GPTAGChip, Bl —F HLS 555 R ok ail i
iR, LT —E A L BEhi A T NE RS T S, SN
[EIEP R TR AR, EREE T LM BRI T EEnER R ek

EME, WM GPTAGChp MRS SN E R T M &8 A mnae
B, Betal TidEem A AT s, ERSH LLMS &4 TEE NSRS
et A SR

KRG A A e

A LLMs BVEMRE, B RFER TR
ERELCHRBFEE. M ERRLUBETREEEETREESY, €S58 RIERBIHN

HERIESR, HTCIFRIERE, MMiEFFERICIFhBLERENFIHILF 1 4EaE

OB RTHERAN S E TRATARA, Ry

EYEUFRIEI iR BT

17



HFIZESSoGRITRIENR — FEITM

O 34 SEMERHER, MERE, WPy STRrHERHERS, SSRREE
“ bR B E B & E FIEFRRA ModelSin BH ] T e o

W, £WAHHEAEEAT, Tk H R

“IHNFTENAEEARRE, WRAKKYE, ZRE
Rk R AR ST

“SRFITHNREREEE AR, ERLERRE, #
By R EERE MR

< E Y TFRRD N R, PEEE LR
AR EEANRRERTDEE, EIEETHR!

PR ENEEdiEd, RELGEETRENEIESRET RS ?

7R, WS 3 EIRE 100 %

(=] =)

® %
———I
<

%U'iﬂﬂiﬁ‘kiﬁ!%

DR LA SR R T o h
oI E I R HES TS

18



=k

O BSRISC-VAFESHEFEESSoCRiITRIE

O EESRISC-VIEZES{ENRB ARREREREE
> iRiEthA S
> TRt F5hl

BESRE

19



IRIEHEFIEER

RIEREREERENNREER, FOEF—HEME

R, BEiiaTEAReiEsen],

ETHRREFRTIESNERNSERAT

BICTIRELSE. S U ARBEIAIAS

IS

O SEFSHEFEEEXTFINRAEMBIEATIEREN. MHEREAF A& RIS R FEZ it
O FREELIFESBREEIAED, LFSEFEIEXE “"RIFF" BARIMFN~ZSEMESA

smic @Silicon B
~ i
@Htslucom
150
leﬁ%'; @2 Micron
NVIDIA €a§ GLOBALFOUNDRIES 100

- HRIRITEA30S RIS R kbl
100 R ERS S TRERIE

RECIEESIRIE “SRBERITRLAERA"
FHRERHREIFREZIR “RUENBFREZRGHE"

v

201920202021 2022 2023 2024 2025

— ARE RE

Y

IR A LR

= =
FEE

- RIERARES MU/ MEL AR SHEERRE
- RISER "W—RfRRER&IRA"

Deep Learning Trend and how NVDLA emp

owers it

- | I
1 o T
& = Ay f
. iy P
A N - £ T 2 ! e bl
. LV RS Yy £l = A e
[ ry e
" Y e | ]
[, ST ?
[ f A "
& o »

AMEHRTFEHR .
@

20



REHEZFE — “FSEMREA

Bt oHh

MEREZHKE e (RDEZSAANN)

m FEENE
- BT ERRYNERE, GRS LA SIS R — A ST E%E

m iR
PR Lo
- BIRT RS EN BRSO A SRR WE, SETENE o lp
KHTRE R AT RER, NS ASESEE O R tEr. B - R

EEARF

EDAR{& T ELCadencefISynopsys. FElid sk AT EEFNEMNYEEE
HEA a7

>

RERE RAMRIEZE - BT (&AI)

- ETEIEETR, HRT RS ASRRATNTREMSTHIE, R 'iﬁ“ﬁ
SEHSRMT S, /ARSI, RARY, . S, FES
ATEMNLE. HERA. ATEEEESH




HFIZESSoCRITFEEHFITR

IRERIZ RHEES -
EIRRIER W AE SRR SE A idence synorsys mE Bsiicon

. @i‘@lﬁ%ﬂi@fﬁﬁﬁﬁtﬁﬁﬂgiﬁ, NFEEEEIE. = NVIDIA
. B, sl EFEEEL @ HISILICON —
NUCLEI ¥

RS, RRREEEEALSWES, kS LT
A EHTE Gt o g

BT NS B AR LR W A iR

REEIREXKIEERE RIFF"A)E DEEF @ Ehm s
B ERUHEERR, R T RSCRRAR R RS A e :
mdT AR, IARABITFESIM T ESFIRER O
- SR FRSLECE, IEFRFAERR E R TR
T B4R QI B4

A eIFBHER TS

o PR AR SEPRSN R RSN mIT &z, RAE
ST ESMRER O, BigRECHTL
RIS RIS R

- HEFENTINEF, BERNEFSHTIAIED, 2
THFEENGEERR, AMRFENREREEESHITIWZ
DIRANREFRK, EFFETWUMBIHRE BT

AT ZoBNMERCE I EE TR
L R E AR e

ERA-AFECE

*. & 1 ::
o M T O T T TV B

.......

uffid
e
[

- s
: C =
, - b TR
Y s HiEl EERRARSY. -SoAw
A TRANE TEATLT (NS
RISC-ViE£i T :
» BAHECARRER ELETETERE LLE T I oS ]
[
N —\ -




REXBFEHFHE — X LXTES

CanvasZ& L¥&
AEHE+RRiRE
1B 1 RR+ iRt

FEFREGSHEE
I EIER + IRIAA =
1TIENS + KRN + FE R38R

IREEAL R [

IRERS +iRTEELL
A + IR E R

.

B

Lecture5 iBSiAE
48280 | 6 5

FRREE

587H | 04

Lecture8 iR [GiAE
58198 | 79

i ]
¢
.s

B SESIRREE

5H26H | 095

23



=k

O BSRISC-VAFESHEFEESSoCRiITRIE

O EESRISC-VIEZES{ENRB ARREREREE
> iRiEhASEFERT
> RIS

BESRE

24



i%ifiiﬁz#;%m — PE&RISC-VHIES

ERPETIESKEITHLS
HFHFEAISDESISE

EXPETXFAIOTRHIKT
HIRISC-VER{AESAIIIE

RISC-VHEXiIE=EHD =

BRSO ETRISC-VibIEEE
ES/MERDPE B GH
MAREISE, HWERE

RISC-V4lE2e
#1377 B

RANINRY A2 R

ERPETEMRCHENS
iTsci

ERPETRISC-VEIERS

AALZiE S

25



&ﬁaﬁiﬁ*iﬂﬁﬁwu - ;EII;,E\ @Silicon
CRHNBFEZRAREUFHRFSHRAIALO, HETShHER

I Overview of Automotive Chips d I Foundry Process Node — Experiences of Projects

MCU - Basic vehicle control {vel
sensor signal pr

Main control chip
Computation and control £
(MCU, So€) \

ance System) | 1
i, [ Power type (MoSFET, -
o |ieem | Btectric power control management | |
\ SAsFc
—
\ W Analog signals to digital signals [ 4
\ | urac

@" BTN Grame TSMC HEA, W7A

[ Other function chips | Storage, position, communication, etc

sl Frunvies: 1IF0N Sanoheg)




BREHBREHZRGN — K S

SREHRARIRRARZF] 2 ZRISC-VEHR AR SEIZES




REHBIRIEANFRG — w18

FIHTEFESBERARRNSZRISC-V ARESEMNIRELSTRREAESEHESEE

=L LIL

RISC-V A SERRATENS
FEAIRNESHEE

Fﬁil.‘:-lni
RESIAREFEEE. TR
VIES RSN TR
RISC-V IS EWGTE S
T ———— =
LAGRESE-+IAESE ASRCIESS NN
T I - WA L
A A

i
B L

RISC-VABRNARENERER

¥
| g
all 8
s &
H

"

ull!

11T
!

28



MRl F2pl — B EIFRES R EE S &

4. FE T RRA O AMRIET &, X ATSREERLS.

(M P, AL R IR SEF & ) 2 R . BT R
P £ ) o B A

® JasperGold: HiCadence %1l JasperGold #& —FhLhfigqd A 1 N EHEF F

4. EEBR, ERRLEN, ERED RIS L EEREREENEREN
£=7
EACKRILEN, TR FEmlh— R ARG R il
l. T Vivadof9SDE MG, {5 O 308 M MicroBlaze
B8 (LED) o opignd, e LR S R A AP

® HEh BRI AN AR : WA B SMEEARMAM KR, 0 il W es K
SR AR E S tE e, PSR E AR . RIS

® BN RS (ADAS) [ Kk : ADAS RG008 B A b Ol PR fE . s

FIThFEM S R, W EROL TPk, 5 % A 1) 8 e A o 7 5

O AR EHREE IV ARZ R E IV eIFMERE, ARZFISIFREZEIELIFR, RIFFERN
BUFRRENTRRRE SRR TIE AR i TR =ERIAE

O A7 H—ERCFENESSHRITIAEENEE, REHE 7T —ERIENEEE, BgXEHF
PUIERIERE, FHERGERAEDS, IEFHEAIERYE

29



IREFHBFRIEVR — RBEE

ESAARAGRZI, FEMNHERAASES~LRBIENARERIKS R REAERIEL

R

“RISC-V BALKAEREGZETEAEHERE? XEFEFBHFE
FRME? BT AL, RISCVAREREN Y EREH U X4
giémmwé§ﬁﬁaﬁ%%&ﬁﬁwﬁ?%ﬁ%%%%%%ﬁ
/% ?”

“FERG N RINARBEANLFRAE—BET], AWRFNENE
FEXNAREHLABRWAL? FEESFELEHALABRHTE, &
R A RFF R R R 2 A B L 7

“f£ RISC - V WRALE S, Aelddbfok BASAE LAk
LR FAE? RISC - V W RRENEEZAR R LE)
SRR T HLA|¥? BEE RISC -V WRE, BRuARwEak
APV e SR A? 7

“FERGRME—LEMNTERA, FAERGHABRZEAMT
WAHRNE=HEEE, LRNAEE CARE ¥R R
FERATE YRR AW, FREMRBEBHREXMTE? 7

“RISC-V AIFEAEXN T £ 5. LAERRWH S ERERELH X,
A 3ot b ) e A Fu R R AE 7

::::::::

IR

é\

= SAVENHR = TUIVIRSHEE - RRES - RiksE - EFER - 2t

30



LEVRIEOER

B3t

[EAERE LIREEaHT

TR 7 GPU GEMMEEXATR
7T S EENFISCRREED
AR T IWZSURAIRH < E
HRET RN
TRTRXHEWSE

IET REREOINHSEERE

TRTEFERGTH &
1B 7 LB HNSERERED
BT SHZSURATRI B GE
B TR IET

TR TR A

12387 RiEBE UMt R HE=

O @B HEAERIZEATNFEMIVAIRE, SRERPETFENSHSEIS,
ROERMVFRR!, FHRIMIEIITESAARBIETIK

98 *

60

25

93 %

57
53
72
53

TRTHOERNCIRRRRE

[Bi¢EAl

17 T SAeEIROSCREsEN
R T I Z AT E
HRETRFINEF
TRRTHEXHWSE
IBETRESEOIHTSEER

TRYEFEARRIETR
17T T ke nfOscRRaED
R T 3RSV S
R TREFIET
TRTIEXRWS™

2B T REAE O SHER

IREESHE,

5 (TS

T

22 (UEEE

TETHE LG ERs RS 19 EEE

AR
127 T S WAL

BT S AR

R TE
TRET BRI
ST RESECHTSE DS

faFRRIF)aEE R RIGLA R RIEHF—HRIEREFH

asf R SRFETE cnns

‘A‘R@Jf-_ﬂlﬂiﬁﬁ’ﬂﬁﬂi

FHEHENMBPRTES

IR RIEEEE

O @BJRSHRITFENFEIRNRIR, RHERRPZRIEESWHIREENFESES RIS
HHPEE T BIFATAR, REXLBIRENG 7 BER

31



=k

O FSRISC-VAESHNEFIZESSoCEitiRiE
O BSRISC-VEZSIEMRBS ARNREHERIE

O BE5REE

32



:La\—n Eﬁé

O RISC-VHRRMERERHE, FAl, SHEEITESEECHEFIaNAEHE.
KIEHFZIESSoCGRiTiRIE, 1312 "RISC-VHIES + F=FIRE" #HFEER.

O HEEREXRLEEFR, LIRISC-VESZZAZD, F "Eell@ge. HREE.
FHES" =U—EFRN BEGFELSSER. SIS, SEikEeD. TS
AES2EKNEF, EREITMRISC-VEREMERBIEZITRREAT.




YEXALE




