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Custom cores and tools

SCR: BblcoKOKauecTBeHHOE MpolieccopHoe IP oT Beayulen koMmnaHunm skocucTembl RISC-V

CeMencTBO KauyeCTBEHHOrO, NPOBEPEHHOrO B KpeMHUM MuKponpoueccopHoro P apxutekTtypbl RISC-V
C KOHKYPEHTHbIMM XapaKTEpPUCTUKAMU: OT KOMMAKTHbIX MUKPOKOHTPOAAEpOB A0 2 [Tu+ 8-saAepHbix
MPOLLECCOPOB NMPUKAAAHOTO YPOBHS C MoaAep>KKom Linux.

AmHenka saep SCRx CtabuabHoe IP, poocTynHoe

$  RTOS/Bare metal Linux / Full OS AN TECTVIPOBAHNA

B HacTosAwmMA MOMEHT AOCTYMHbI BOCEMb
aaep: SCR1, 2 x SCR3, 2 x SCR4, 2 x SCR5
n SCR7. BeayTcst paboTbl MO paclumpeHmio
AVIHEVIKM HOBBIMM SAPaMM.

RVé64

RVé64

* SCR1 KomnaxTHOe SAPO C OTKPbITbIM KOAOM
AN BCTPOEHHBIX MPUMEHEHIA 11 anmnapaTHbIX

RV64 ycKopUTeAel

* SCR3 BricokompoussoapTensHoe 32

RV64 1AVt 64-OKTHOE MUKPOKOHTPOAMEPHOE SAPO

* SCR4 MVKPOKOHTPOMEPHBIE SiAPa C

= Rv32 BbICOKOMPOV3BOANTEALHBIM BAOKOM FPU
RV32 @ 32bit * SCR5 VHviBepcarsHbie MpoLIeccopHble

MpouzBoAUTEABHOCTD, PYHKLLMOHAABHOCTD

SCRI CPU siapa c noaaepkowt Linux n SMP

RV32 @ s4bit

* SCR7 BbicokonponssoapTensHoe 64-61tHoe
> CPU siapo ¢ noaaepkon SMP a0 8-16 saep

Pazmep

Vke B 0a30Bbix KoHPUrypaumax sapa SCR npeasaraloT  WMPOKYIO  GYHKLMOHAABHOCTb M MOKa3blBaloT — BrEYaTASIOLLYIO
MPOU3BOAMTEABHOCTb MPU HU3KOM 3HEPronoTpebAeHNM. Syntacore NpeaaraeT MOAHbIN CEPBUC MO CreLmaAm3aLmm SsAep Noa NpUAo-
XKeHWA 3aKkazumka. [losaeprkka pacrpocTpaHeHHbIX OTpacAeBbiX MHTepdeicoB cemencTBa AMBA obecneunsaioT Aerkylo MHTerpaumio
C CyLIECTBYIOLMMM AM3aiHaMK. Mbl MpeaAaraem npocTyio MPOLEAYPY AVLIEH3MPOBAHWS AAS TOTO, YTOBBI KAMEHTbBI MOMAM CO3AaBATh
MUKPOCXeMbI ObICTpee U AellieBAe. HanuwmTe Ha evaluation@syntacore.com, 4Tobbl y3HaTb GOAbLLE.

[ TOAHODYHKLMOHaABHAA MHTErPUPOBaHHas CpeAd Pa3paboTKM C OTKPLITbIM KOAOM

Syntacore MOCTaBAAET MOAHBIM HAbOOP WHCTPYMEHTOB pPaspaboTuMka C OTKPbITHIM KOAOM
Ha ocHoge Eclipse 1 GCC, ¢ noaaep»kon Linux 1 Windows, obecrneuvBaeT TexHWYeCKyio
MOAAEPIKKY U KOHCYAbTaLMM MO MprMeHeHunio. Ha noctasasemoe IP mpeaAOCTaBASIETCA MOAHBIN
KOMMAEKT TEXHWNYECKOM AOKYMEHTALIM,

MporpammHas skocucTema RISC-V obwwmpHa 1 pacTeT ObICTPbIMM TeMNamu. YrKe AOCTYMHbI
Linux, FreeBSD, QEMU, GCC, binutils, cywectseHHoe koamdecTBo RTOS 1 apyrne nakeTs,
BKAIOUAS! MPOAYKTBI MHOMX KOMMEPYECKMX Pa3paboTuUMKOB MPOrpamMMHOro obecredeHus.

Cneuynaam3aums npoueccopHoro [P aasa anddepeHLmaLiim BalLmx peLleHni

Syntacore npeaAaraeT MOAHBIM cepBMC MO cneunasmsaumm saep SCR noa npukaasHble
33Aa4M 3aKka3uuka. [ 1oa0OHas crieumanmsaLims no3soAseT 3HaumTeAsHo (10x 1 bonee pas)
YBEAUYMTb MPOU3BOANTEABHOCTb M 3GPEKTUBHOCTL pelleHni Ha 1Ux ocHoBe. Lleaesble
Total energy MPUMEHEHUS MOTYT BKAIOYATb WHTEHCUMBHBIE BBIYMCAUTEABHBIE AATOPUTMBI, BbICOKO-
CKOPOCTHYIO O6PaboTKy AAHHBIX B PEXMME PEAABHOrO BPEMEHM, @ TaKKe pelleHue
33424, TPEOYIOLLMX MUHMMAABHOTO 3HEPrOMOTPEBAEHMS.
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WM RTOS/Bare Metal Linux/ “Toaxas™ OC

DYHKLMOHAABHOCTb s
SCR SCR3 SCR4 SCR5 SCR7
LLinpura 32 but () (] (J (]
64 but o (J [ ) [ )
Habop komaHa RV32I|E[MC] RV32|64IMC[A] RV32|64IMCFHAD] RV32|64MCIAFD] = RVE4MCAFD
Twn KoHBeviepa In-order In-order In-order In-order Superscalar
AnviHa KoHseviepa 2-4 3-5 3-5 7-9 10-12
[NpeackasaHue nepexoaos Static BP, RAS  Static BP, RAS  Static BP, BTB, BHT, RAS Dynamic BP, BTB, BHT, RAS
PexkiMbl BBINOAHEHWS / 3almTbl Machine User, Machine User, Machine  User, Supervisor, Machine | User, Supervisor, Machine
PaclmpsemocTs (] (] (J (] (]
f}’\!—{r/(LLMOHa/\bHOCTb MUUDNV ar:ie_:;;)rp-)ft (.) 2 2 2 °
FPU [ J [} @ [hi-perf opt]
TCM [w/ECC|parity] () () (] [ ] (@)
L1$ [W/ECC|parity] o) o) ° °
nﬂa‘;ﬂfwa 12§ [W/ECC] 0 o 0 °
MPU o ® [ ] ()
MMU, BrpTyanbHast namsib ( (]
Wurerp. oTrapumk JTAG [ ) [ ) [ ) [ ] o
OTraaumk HW BP 1-2 1-8 adv ctrl 1-8 adv ctrl 1-8 adv ctrl 1-8 adv ctrl
Cu. MpOV3BOANTEABHOCTH @] [} [} [} ®
KoHTpomep IRQs 8-32 8-1024 8-1024 8-1024 8-1024
rpepbiBaHi DyHKLIMOHAABHOCTb 6asoBan YAYMLLIEHHaA YAYuLLEHHasA YAYLLIEHHas+ yAYuLLIEeHHas+
MNoaaeprkka SMP A0 4 AAEP, KOrePEHTHOCTL 8-16 Aaep, KOrepeHTHOCTb
AHB o (©) (@) ©) ()
NHTepdericol AX|4 (e} ® ° ° ®
ACE )

@ — cTaHAapTHaA onums, O — KOHPUIypYpyemas onUys;
CTaHaapTHble paclumpenms: | —onepaumm ¢ LeAbiMi uncaamm, E - embedded npoduab (16 pervcTpos), M — LLEACUUCAEHHOE YMHOMEHME W AAEHME, A — aTOMapHble ornepaLm
AMNA AOCTYMa B MamsATb, C — KOMMaKTHas KoAnpoBsKa komaHa (16 61T), F/D — onepaumn ¢ nAaBaioLiert TOUKOW OAMHAPHOM /ABOHOM ToUHOCTU (32/64 buTa).

SCR1 SCR3 SCR4 SCR5 SCR7
XapaKTepUCTUKM
RV32 RV32 RVé64 RV32 RV64 RV32 RV64 RV64
OMIPS -02 1,28 1,86 1,97 1,86 1,97 1,60 1,7 3,25
MpounsaoanTens: best* 1.89 2937 327 296 327 248 262 3,80
HocTb® Ha Ml
Coremark | -best** 2.95 3.30 3,40 3.30 3,40 2,83 3,02 512
[AoLLaAb 1 KOA-BO BeHTMAew, kGates*#* 15.35 50..75 75.150 95.135 115.170 from 250 from 300 from 500
(*) — Dhrystone 2.1, Coremark 1.0, GCC 8.1 BM from TCM (*#*) — Bce kordurypaumm sraiovaioT IPIC aas 32 IRQs, HW debug

RISC-V

RISC-V — 3To 6ecnaaTHas, OTKpbITas, YHMBEPCaAbHASA U PacluMpsemMas MUKPONPOLIECCOPHAA apXMTEKTYPa, MpeAHa3Ha-
YeHHas AN LUMpoKoro Kpyra npumeHeHui. RISC-V Foundation, HekomMmepueckoe oTpacaeBoe ObbeAlHeHMe, 3aHMMa-

eTca passuTreM U npoasmkernem RISC-V, Kak eAMHOV OTKPLITOV apXUTEKTYPbI AAS BCEX MPUMEHEHUI: OT MUKPOKOH-
TPOAAEPOB AO BbICOKOMPOUM3BOAMTEABHBIX BbUMcAeHnA. C 2020 roaa wrab keaptupa RISC-V Foundation pacnonaraetcs 8 LLsenuapun.

Komnanmsa Syntacore — coocHoBaTeAb RISC-V Foundation 1 oamH 13 Beaywmx IP BEHAOPOB, MOCTABASIOWMI KOMMEPYECKME
peleHns, coBMecTuMble co cTaHaapTom RISC-V. MNMoapobHYio MHPOPMAaLMIO U MOAHbIE apxXMTeKTYpHble creumndukaumm RISC-V
MOHO HaMTW Ha CamTe WWW.ISCV.org.

O Hac

Syntacore — BeAYLMA POCCUMCKUA pa3paboTUvK MPOLIECCOPHBIX TEXHOAOTWN M CPEACTB pa3paboTku Ha base apxutekTypsl RISC-V.

OcHoBHble KOMMETEHLM:
* Bbicokonpou3soauTensHble sHeproaddexTuaHble  * ASIP TEXHOAOTMM 1 PEKOHPHIYPYPYEMBIE APXUTEKTYPbI

MpoLieccopHble Aapa v [P * Vlccrep0BaHMS B OOAACTSX BBIMMCAUTEABHBIX aPXUTEKTYP
* KoMNUASITOpHbIE TEXHOAOTIM V1 CBOWCTB aArOPUTMOB
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*Ccblnka anas BecnaaTroro ckadmsarus https://github.com/syntacore/scr1



