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Syntacore: OCHOBHble (paKTbl

KomnaHus - paspabotumk npoueccopHoro IP A

= OcHoBaHa B 2015 I, oduckl B CaHkT-lNeTepbypre n Mockse RTOS/Bare Metal
SCR5

= bonee 25 COTPYAHMKOB, MONCK CnelnanncTtoB

= Pe3npeHT IT-knactepa «CKkoAKOBO» € 2017 T

SCR4

OnbIT KOMaHAD! SCR3

= Bonee 10 net B kopnopatmeHoM R&D (kpynHewnwas nonynposogHukosas MHK)

SCR1

= Pa3spaboTaHHble agpa n CHK 3anyLeHbl B MacCOBOE NPOM3BOACTBO

Performance/Features

= 15+ tapeouts, 180..14 HM

Linux

= Bbonee 3 net onbita ¢ RISC-V ISA (4neH koHcopLMnyma)

OCHOBHbIe KOMMNeTeHUuu

= BbicokonponsBognTenbHble sHeprosdpPekTnBHble Agpa u IP

= ASIP TexHOon0rMm n pekoHPuUrypmpyemble apxmTeKTypsbl

= WNccnepoBaHua B 061aCTAX BbIYNCANTENBHBIX apPXUTEKTYP Y CBOMCTB a/IrOPUTMOB

" KOMI'IVIJ'IFITOprIe TeXHOJ10rMmn
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PeweHuns Syntacore ’

JlocTynHa nMHelKa NpoLLeccopHbIX AAep ¢ cucteMoit komaHa RISC-V

® 4 npoueccopa, Bkouas [P ¢ OTKPLITHIM KOAOM, PACLLMPEHUE IMHENKM B 2019 FOAY

]
SDK, 06pasLibl B KPEMHUW, MHCTPYMEHTbI, OKYMEHTaLUs

5 funcone}
CunHTesnpyemoe (Soft) IP u/uan Tononorua UC (Hard/Firm IP) ‘ ) : s

CepBuc No crnewmanmsaLmm NpoLeccopHbIX SAep NoA 3a4a4M 3aKazunka 415 yCKOpeHUs/noBblweHns 3¢deKTUBHOCTU BblUMCIEHUN =
=
(BO3MOXHOCTb 10X) e

E—:
=

MOHBIN LMK NOAAEPXKKUN: MHCTPYMEHTbI, HTerpaums B CHK, MUrpauuns npuaoxeHuni

S |suntacore - 14 Block Dingram e ik omerstion
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Yto Takoe RISC-V

RISC-V - 3TO KaueCTBEHHbI, COBPEMEHHbIN, OTKPbITbIN U CBOOOAHBIN CTaHAAPT Ha Habop KOMaHA
npoueccopa (ISA, instruction set architecture)

= 32-, 64-, 128 6uT 6a3oBble Habopbl, NOAAEpXKKa PaCLLMPAEMOCTH

Co3aaBaTb COBMECTUMbIe NPOLEeCcCOpbl pa3pelleHo BCeEM
= HecnnaTtHan apxMTeKTYpPHas ANLEH3MUS
= BTOMYUCNE C pacllMpeHNEM CUCTEMbI KOMaHA

Ha 6a3e RISC-V BO3MOXHbI KaK OTKPbITble, TaK U NPONpUeTapHble UMMJIEMEHTaLUK

CraHaapt ynpasasetca RISC-V Foundation
= oTpacaeBas non-profit accoumaums no Tuny PCI-SIG n USB-IF
=  OTKPbITOCTb U HEBO3MOXHOCTb KOHTPOJISi CO CTOPOHbI OTAE/1bHbIX KOMMNAHUK
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KoHcopunym RISC-V (RISC-V
Foundation)
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[TfpHUMNbI opraHun3auuu
KOHCcopuunyma

OcHOBaH B aBrycre 2015 Kak HEKOMMepYeckas opraHu3auus, YcTaB yTBEPX/eH B Jekabpe 2016

Lenb — pa3ssuTue n npogsuxeHns ctaHaapta RISC-V

Crangapt RISC-V ISA n gpyrue oTHoCAWMECS CTAHAAPTLI AO/HKHBI OCTaBaTbCs OTKPbITEIMU 1 becniaTHbiM (license-free) ans Bcex
RISC-V ISA cneundmKaumm foaxHbI 6bITb BCerga A0CTYMNHbI 4151 BCEX A/151 OHIANH 3arpy3sKu

TecTbl coBMecTUMOCTH (compliance tests) f0/1Hbl 6bITb Bcerga AoCTYNHbI A1 BCEX B UCXOAHbIX KOZaX

A9 3aWmThl CTaHAAPTA, TOIbKO YieHbl RISC-V koHcopumyma (c kommepyeckumu RISC-V npoAyKTaMmn) MOTyT MCNOJ/Ib30BaTb TOBapHbIV 3HaK RISC-V 1 ToAbKO 4151 yCTPOMCTB, KOTOpbIE MPOUAYT TECTUPOBAHUE C
MCNoJ/Ib30BaHMEM MyBANYHO-A0CTYMHbIX TECTOB COBMECTUMOCTU
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OTnuuunTtenbHble 4epTbl RISC-V ISA

llpocmoma
= CylecTBEHHO MeHbLUe, YeM gpyrve koMmmepyeckme ISA

Pa3pabomaHa c yucmozo nucma, omcymcmasue legacy
= YeTkoe pasgeneHue BblYNCAUTENBbHOM (User) n cucteMHom (privileged) yacten Habopa koMaHz,
= IMnnemMeHTaUNOHHAA HENTPAbHOCTb (OTCYTCTBME MUKPOAPXUTEKTYPHO- UM TEXHOIOMMYECKN- 06YCN0BNEHHBIX CBONCTB)

MoodynbHas cmpykmypa ¢ noddepickoU pacwupsiemocmu/cneyuanusayuu
= Hebonbon 6a3oBbit HA6Op KOMaHA C HA6OPOM CTAHAAPTHBIX PaCLUMPEHUN
" Pa3yMHoe yrnpaBjieHne KognposaHnem KOMaH/A, CyleCTBEHHOE pe3epBNpPOBaHNE

CmabunbHocmb
= Ba3oBbI HAbOp U CTaHAAPTHbIE paclMpeHUs 3aPUKCUPOBAHBI
= [JobaBneHne PyHKLMOHANBHOCTM Yepes paclMPEHUs], He BbiMyCK HOBbIX BEPCUM

Ynpasnasiemcs nonb3zosamenamu ISA
= PaspaboTaHa c yyacTmem BeAyLwmx NnPOUIbHbIX YYEHbIX U SKCMEPTOB M3 MPOMBbILLIEHHOCTH
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YTo MeHsieT RISC-V

= PelaeT npobaemy 3aBUCMMOCTH LieNbiX OTPAC/en OT peLleHnin 1
MNONTUKN KOHKPETHbIX KOMMaHWUM

= VIHHOBaL MM Ha YPOBHE NPOLLECCOPHON TEXHOI0M MM CTAHOBATCS
A,0CTYNHbI ANS LLMPOKOrO Kpyra KOMMNaHMN-Npon3BoanTesien

= CYIJ.I,ECTBEHHO YMEHbLWaeTCA NOJ/IHAA CTOMMOCTb pel3pa60T|<M
cneunazim3anpoBaHHbIX MPOUECCOPHbIX TEXHO/0TI NN

= Obuee ymeHbLlIeHWe 3aTpaT Ha pa3paboTky
= CTOMMOCTb JIMLLEH3MIN - OTKPbITasi KOHKYpeHLus nponssoautenen IP
= CraHgapTusaumsa SW

= BO3MOXHOCTb CO3zaHNA NO-HacToAweMy 3PPEKTUBHbIX
reTeporeHHbIX CUCTEM C eAUHOW NPOrpPaMMHON MOAEbLO

Syntacore’

Custom cores and tools
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HenaBHue coObITUSA ’

Psa KpynHenwmnx komnaHmm obbsasuam o nepexoge Ha RISC-V B cobcTBeHHbIX CHK:

* Microsemi WESTERN DIGITAL TO ACCELERATE THE FUTURE
« Nvidia OF NEXT-GENERATION COMPUTING

ARCHITECTURES FOR BIG DATA AND FAST DATA
= Western Digital ENVIRONMENTS

San Jose and Milpitas, Ca - November 28, 2017

Company to Transition Consumption of Over One Billion Cores Per Year to RISC-V to Drive
Momentum of Open Source Processors for Data Center and Edge Computing

RISC-V cTaHOBMTCA OCHOBOW y4ebHbIX
nporpamm no CS/EE HanpaBaeHuto

BO MHOTUX YHNUBEPCUTETAX

CYLLI,ECTBeHHOG BHMUMaHUNE Ha OCHOBHbIX

npoduabHbIX KOHPepeHuunsax (EW, DAC,
Hotchips, SOCconf, MICRO, Linley processor conference)

Bonee cta komnaHwuu no Bceu wenu nponssoactea NC o ey
ARCHITECTURE
COCTaBASAIOT CTpaTernyeckue naaHbl C y4eTom

cywectsoBaHua RISC-V
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[TlocTaBWwWKkn RISC-V IP

Kommepueckue: C OTKPbITbIM KOAOM:

" AndesTechnology (2) = Rocket by SiFive https://github.com/freechipsproject/rocket-chip
» Codasip (3) = SCRa1 by Syntacore https://github.com/syntacore/scra

= Cortus (1) = PULPino by EZTH http://www.pulp-platform.org

= C-SKY(**) .

EicoRV32 by Clifford Wolf

= Roa-logic (1) = SODOR by USB-BAR https://github.com/ucb-bar/riscv-sodor
= Microsemi (1) = rvai2* by Roa-logic https://github.com/Roal.ogic/RVi2

= SiFive (3%) = ORCA by vectorblox https://github.com/vectorblox/orca

= Syntacore (4) = SHAKTI by IIT Madras https://bitbucket.org/casl/shakti public

= f32¢ by University of Zagreb https://github.com/f32¢/f32¢

(*) leHepupyromcs Ha ocHose Rocket

(**) O6wbAsneHsl naaHsl, dama docmynHocmu TBD (*) Hekommepueckas auyeH3us
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HauuoHanbHbIe nporpamMmmbl

NHauns: Bbibpana RISC-V HauMoHaAbHbIM CTaHAApPTOM Ha ISA snemMeHTHOM Ha3bl
CLUA: areHTtcTtBo DARPA ykasbiBaeT RISC-V B cnucke TpeboBaHum no psagy nporpamm

N3paunnb: IIA (Israel Innovation Authority) o6bsBMA0 0 co3gaHmm npoekTa GenPro Ha ocHoBse RISC-V
(obwas npoueccopHas naatdopma)

[porpamMmbl B psifie CTPaH - Ha Pa3HbIX CTAAUSAX PAaCCMOTPEHUS

“If your country wishes to control security of its own information infrastructure,
and further its own domestic semiconductor industry,
sponsor RISC-V”

Krste Asanovich, CotB RISC-V Foundation

SHntacore Copyright © 2018 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC

Custom cores and tools

11



[JJononHuTenbHbIe pecypcCbl MO
RISC-V

Foundation: https://riscv.org/

= Specifications: https://riscv.org/specifications/

= GitHub: https://github.com/riscv

= Mailing Lists: http://riscv.org/mailing-lists

Open-source SCR1 core: https://github.com/syntacore/scra

RISC-V Workshop Proceedings: http://riscv.org/category/workshops/proceedings

Stack Overflow: http://stackoverflow.com/questions/tagged/riscv
“The Case for Open Instruction Sets"”, Microprocessor Report

“"RISC-V Offers Simple, Modular ISA”, Microprocessor Report

"An Agile Approach to Building RISC-V Microprocessors”, IEEEMicro41
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Bo3moXxXHoCcTH "

=C 2017 roga 3anyweH yyebHbin kypc “"Opranusauus n lNpoektnpoBaHue Cuctem-
Ha-Kpuctanne” B HNY UTMO c yuactnem cneymanmcTos kKomnaHmm Syntacore

*BO3MOXHOCTb NPAKTUKM U CTAXKMPOBOK B KOMMNaHMKM Syntacore

=COTPYAHMYECTBO C NCCNIeA0BATENbCKMMM FPYNNaMmn B MUPOBbIX YHUBEPCUTETAX
(UC Berkeley, Cambridge University, ETH Zurich, University of Bologna, ICT, IIT
Madras v gp.)
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