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Mukponpoueccopbli
cepumn «3Anbbpyc»



Mukponpoueccop Inbbpyc-2CM

dnb6pyc-2CM (1891BM9) — MUKpPONPOLLECCOp C apXMUTEKTYPOIA g : s 7 |
Anbbpyc, pa3paboTaHHbIA AN NPON3BOACTBA HAa POCCUIACKOW - :

habpuke MAO «MukpoH» (r. 3eneHorpan). Inb6pyc-2CM @ MI_ICT
COZIEPXMT ABa YHUBEpPCAJIbHbIX L pa C apXMTEKTYpoi 3nb6pyc, ‘ 1 3” bEPyC 3

ABYXKaHaNbHbli KOHTponnep namatn DDR2-533, Tpwu ‘ - e |
nocneaoBaTeNibHbIX WHTepdeiica ANA NMOCTPOEHUS " Sﬂ b6p\/C—ZCM .
MHOFOMPOLECCOPHbIX MalUWH C KOrepeHTHOCTbI0 K3L-NaMsTH 1891BMS4
(ccNUMA) n pononHuTenbHbll KaHan BBOAA-BbiBOAA ANS ‘

NOAKJ/IIOYEHNS BbICOKOCKOPOCTHbIX YyCTPOWCTB O6MeHa 1338
LaHHbIMU.

A

Mpoueccop npeAHasHayeH ANs NOCTPOEHUS BbIYUCAUTENbHbIX
KOMM/IEKCOB, CO3JaHNA OAHOMMATHbIX BCTpauBaeMbix IBM
W MPOMbIWIEHHbIX KOMMNbIOTEPOB AN OTBETCTBEHHbIX
NMPUMEHEHUH C MOBbIWEHHbIMU TPe6OBAHNAMMN
K MHhOpPMaLMOHHON 6e30MaCHOCTM.

OCHOBHbIE XAPAKTEPUCTUKU MUKPOINPOLLECCOPA 3J1bbPYC-2CM

ApxuTekTypa Elbrus v.2 Konnuyectso kaHanos 9

onepaTUBHOI NamsiTn
TakToBas yacTtoTa 10 300 MIy

MponyckHas CﬂOCOﬁH?CTb IBYX 8.4 [Gaiit/c
Yucno spep CPU «3nb6pyc» 2 KaHanoB onepaTUBHON NamsTy

MoTpebnsiemMas MOLWHOCTb, HE 30 BT
Kaw-namsaTb 1 ypoBHsi (Ha 04HO 64 K6aii + 64 K6aiit 6onee
AP0, [AHHBIX + KOMaHA)

TexHonoruyeckuii npowecc 90 HM
Kaw-namsTb 2 ypoBHs 2x1024 Kbaiit

CoBmecTtumble CBUAC toxHoro

Knu

KonuyecTBo npoLieccopos B o4 MocTa
cucTeme A

MponyckHas cnocobHOCTb
MponyckHas cnoco6HOCTb KaHanos BBOAa-BbIBOAA 4 T6ant/c
KaHana MexnpoLeccopHoro 3x4 [Gaitt/c (ynnexc)
o6MeHa (mynnekc) )

Ii::nrl:;;aa:g/ﬁ::m ManasoH 40495 °C
Tun KOHTponNiepa onepaTUBHOM DDR2-533 ECC
namsTy

l'op Havana nponsBogcTBa 2014
JoCTynHbI 06bEM NaMsTy 16 Gaiit

OCOBEHHOCTU MUKPOINPOLLECCOPA 3J1bbPYC-2CM

* OpuruHanbHas apxuTeKkTypa «3Nb6pyc», LUIMPOKOe KOMaHAHOe ¢ AnnapaTHas NoAepXKKa 3allULLeHHbIX BbIYUCIEHUIA.

cnoso (VLIW), ucnonxenve Ao 23 onepaunii sa TakT. * [ponsBoacTBO KpucTanna Ha Gpadpuke MAO «<MUKpOH»,

* VicnonHeHne ABONYHbIX KOOB B cucTeMe KoMaHp, Intel x86-32 r. 3eneHorpag.
C NOMOLLbI AMHAMWNYECKON TPAHCAALMM.

* OTAenbHbIl cTeK BbI3OBOB, JatoLL Uil MPEMMYLLECTBA C TOUKM
3peHus UHHOPMaLMOHHON 6e30MaCHOCTH.



Mukponpoueccop Inbopyc-2C+

Inbbpyc-2C+ (1891BM74) — rubpuaHbiii MUKponpoLeccop,
COZlEpXalUnii 2 appa c apxuTekTypoit dnbbpyc u 4 appa DSP
c apxutekTypoii QELcore-09 ¢upmbl A0 HIL «3nBuc».
Mukponpoueccop BbiNOAHEH N0 TexHonoruu 90 HM, UMeeTcs
BCTPOEHHbIN [BYyXKaHanbHblii KOHTponnep namsatu DDR2-800,
TPW MEXNPOLECCOPHbIX KaHana AN NOCTPOeHUN

MHoronpoLieccopHbix MatunH (ccNUMA) n fononHUTENbHbIi 18918"79
KaHan BBOAa-BbiBOAA ANS MOAK/IOYEHUS BbICOKOCKOPOCTHbIX 1129

YCTPOICTB 06MEHA JaHHbIMMU.
Mpoueccop npefHasHayeH Ans NOCTPOEHUS BbIYUCAMUTENbHbIX f N6F567000

KOMMNEKCOB, CO3fjaHNs OAHOMNAaTHbIX BCTpaumBaeMbix 3BM
1 MPOMBILLEHHbIX KOMMbIOTEPOB, peweHnii ansg ACY TI. .

MbBpYC-2C+

OCHOBHbIE XAPAKTEPUCTUKN MUKPOIPOLLECCOPA 3J1bbPYC-2C+

ApxuTekTypa Elbrus v.2 JocTynHblii 06beM NaMaTH 16 I'6aint

TakToBas yactoTa n0 500 Mly Konnyectso kaHanos
onepaTWBHOI NamATK

Yucno spep CPU 2
MponyckHas cnoco6HOCTb ABYX

o 12,8 I'6aiit/c
KaHanoB onepaTUBHOMN NamsTy

Kaw-namsaTb 1 ypoBHs (Ha 0aHO

64 K6ailT + 64 K6ant
A/1PO, AaHHbIX + KOMaHA)

MoTpe6nsieMas MOLWHOCTb, He

oonee 2581
Kaw-namsTb 2 ypoBHs 2x1024 Kéaiit

TexHonornyeckuii npovecc 90 HM
Yucno sapep DSP (QELcore-09) 4

CoBmecTuMble CBUAC toxHoro KM
KonmyecTBo npoLieccopos B 0d MocTa
cucteme A

MponyckHas cnoco6HOCTb
MponyckHas cnocoBHOCTS KaHasnoB BBOAa-BbIBOAA 4 T6ailt/c
KaHana MexnpoLecCcopHoro 3x4 T6aitt/c (Aynnexc)
o6meHa (gynnekc)

TemnepaTypHblii AnanasoH
Tun KoHTpoNepa onepaTuBHONM SKC"”;T;‘T”” ! “00-4857C

DDR2-800 ECC

namaTu

'op Havana nponsBofcTBa 2011

OCOBEHHOCTU MUKPOIPOLIECCOPA 3J1bbPYC-2C+

« OpuruHanbHas apxuTekTypa «3nb6pycy, UMPOKOe KOMaHAHOe < AnnapaTHas noAAepXKa 3alULeHHbIX BbIYUCIEHWI.

cnogo (VLIW), ucnonkenve Ao 23 onepauyii sa TakT.  Hannune knactepa DSP-apgep QELcore-09 komnanuu

* AcnonHeHue ABOMYHbIX KOAOB B cucteMe KomaHp Intel x86-32 AO HIMLU «3nBuc».
C NOMOLLbI AVHAMWUYECKON TPaHCAALMM.

» OTAeNbHbIN CTeK BbI30OBOB, JatOL Ml MPenMyLLeCTBA C TOUKM
3peHust HhopMaLIMOHHOI 6e30MacHOCTH.




BoiuncnutenbHbiit mogynb MOHOKYbB-A

BoluncnutenbHblii Mogyns MOHOKYB-A npeacTtaBnsieT co6oii
MaTepPUHCKYI0 NnaTy, BbIMOSHEHHY0 B dopM-hakTope Mini-ITX.
Ha nnate pacnonoxeHbl MuKponpo-ueccop 3nb6pyc-2C+
U XHblE MocT KIMWU. Pasbembl DIMM o6ecneunBatoT
nogkntoyeHne mogyneit DDR2 ECC k gBYM KOHTposinepam
naMmaTu npoueccopa. lMnata cnpoekTupoBaHa nog
1Cnosb3oBaHWe B paclIMpeHHOM TeMnepaTypHOM [uanasoHe
akcnnyaTaumm ot -20 go +55 °C.
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Hanuumne BcTpoeHHoi 2D-rpaduku Ha 6a3se MJINC cobcTBEHHOM
peanusauuu AO «<MLICT» no3BonsieT o6ecneynBaTh paspeLieHme
00 1920x1080 nucnonbzosatb MOHOKYB-A ana 0TBETCTBEHHbIX
MPUMEHEHUH C MOBbIWEHHbIMU TPebOBAHUAMMU
K MH)OpPMaLMOHHOI 6e30MacHOCTH.

BbluncnutenbHblii MOAY/lIb MOXET UCNO0JIb30BaTbCA KakK OCHOBa
ANA NepCoHaNnbHbIX KOMNbKOTEPOB, TEPMUHANOB, BCTpaMBHEMOVI
BbIYMCNIUTENIBHOW TEXHUKM.

OCHOBHbIE XAPAKTEPUCTUKU BbIYUCJIUTE/IbHOIO MO Y11 MOHOKYbD

Anb6pyc-2C+, apxuTekTypa Inb6pyc, 2 sApa, Ao 500 MIu, 4 sppa DSP ¢ apxutekTypou

Mukponpoueccop ELcore pupmbl AQ HIL, «3nBuc»

OnepaTuBHas namsTb 2 pasbema DDR2-800, go 16 [6aiiT, c nogaepxKoit Koppekuum owmn6ok (ECC)
VHTErpupoBaHHbIi Mogynb MI'A Ha 6ase MJINC
64 M6aiiT BUAeonamaTu

Bupeonoacuctema nopkntoyeHue K wuHe PCI

Bbixog DVI
paspeluenune 1o 1920x1080

4 xaHana SATA 2.0
1 pasbem CompactFlash. icnonbayeTcs ansa cucteMbl LBOUYHOI TPaAHCAALMUM

[uckoBas nogcuctema

MopkntoyeHne K noKanbHOI ceTu 1 kaHan 10/100/1000 MéuT/c Ethernet

1 pasbem PCI Express 2.0 x8. NoafepxuBaetcs yctaHoBKa KapT fo x16

1 pa3beM RS-232 Ha 3agHeii naHenu, 1 konofka nogkntoyenns RS-232 Ha nnate
KaHnanbl BBOAA/BbIBOAA 4 paszbema USB 2.0 Ha 3aaHelt naHenu, 2 konogku noakntoveHns USB 2.0 Ha nnaTte

1 pasbem DVI

ayAMOBXOZ, ayAMOBbIX0S,

®opm-akTop mini ITX
FabapuTHble pasmepbl, MM 177 MM x 170 MM
TemnepaTypHbIi AUanasoH aKcnayaTaumm -20..+55°C

Oxnaxpgexue aKTUBHOE



Mukponpoueccop Inbbpyc-4C

)
dnb6pyc-4C (1891BM84) — BbICOKONPONU3BOAUTENbHbII
MUKpOMpoLeccop, CIPOeKTUPOBAHHbIA U U3rOTOBJIEHHbIN MuCT
Mo TexHonorun 65 HM. CopepxuT 4 appa apxuTekTypbl Anbbpyc
c paboueii TakTOBOI vactoToir Ao 800 MIy. B npoueccop 3ﬂb5Pyc
MHTerpmposa:;pé::aHaanbm KO:T[;Oﬂﬂep namaTu DDpROS-e1 600, | OnebH I 40
TPU MEXNpPOLEeCCOPHbIX KaHana Ans nocT Hus
MHoronpoLeccopHbix MawuH (ccNUMA) n kaHan BBOJa-BbiBOJa ‘ /l 89/] BMSQ
AN nogKnoyeHus txHoro mocta KM nepsoro nokoneHus. 2 | 3 ‘ 1450
Mpoueccop NnpeAHasHaYeH AN UCNONb30BaHMUA ‘; _f “PB6S225.00

B MEPCOHaNbHbIX CTaHLMAX, MHOrOMNPOLECCOPHbIX CepBepax,
BCTpauBaeMblx cuctemax u ACY TI, Tpe6oBaTenbHbIX

K BbIYUCNIUTENIbHbIM pECYypCaM.

OCHOBHbIE XAPAKTEPUCTUKU MUKPOIPOLLECCOPA 3J1bbPYC-4C

ApxutekTypa Elbrus v.3 Konnuyectso kaHanos 3
ornepaTtuBHOIi namATi
TakToBas yacToTa 00 800 Mly,
MponyckHas cnocobHOCTb Tpex .
Yucno sgep CPU 4 KaHanoB ornepaTuBHON NamaTy 384 T6aiir/c
MoTpe6nsieMast MOLYHOCTb, He 45 BT
Kaw-namsaTb 1 ypoBHs (Ha 0fHO 64 K6aiiT + 128 Kéaiit 6onee
AAPO, AaHHBIX + KOMaHJ)
TexHonoruyeckuii npowecc 65 HM
Kaw-namsaTb 2 ypoBHs 4x2048 Ko6aiit
CoBmecTuMble CBUC toxHoro KN
KonuyecTBo npoLjeccopos B o4 MocTa
cucteme A
MponyckHas cnocobHOCTb
lponyckHas cnoco6HoOCTb KaHana BBOA\a-BbIBOAA 4 I6aiiT/c
KaHana MexnpoLecCcopHoro 3x12 ['6aitt/c (Aynnexc)
o6meHa (gynnekc)
TemnepaTypHblit fuanasoH 60,485 °C
o aKcnyaTauum
Tun KoHTponnepa onepaTuBHoOM DDR3-1600 ECC
namaT
log Hayana npon3BofCTBa 2014
[JocTynHblil 06beM NamMsaTh 48 T6anT
» OpurnHanbHas apxuTekTypa «dnbopyc», LWMPOKOe » OTpenbHbIN CTEK BbI3OBOB, AatOLKUiA NPenMyLLecTBa
KomaHgHoe cnoBo (VLIW), ucnonHenue o 23 onepauwii C TOYKM 3pEHMS UHHOPMALMOHHO 6e30NacHOCTM.

3a TaKT. * AnnapaTHasi noAAepXKa 3allNLLEHHbIX BbIYUCTEHWIA.

* icnonHeHne ABOUYHBIX KOAOB B cUcTEME KOMaHf Intel
x86-32 u Intel x86-64 ¢ NOMOLLbIO JUHAMUYECKON
TpaHCAALmMu.



BoiuncnutenbHbii mogynb MBE2S-PC

BbluncnutenbHblit Mogynb MBE2S-PC npeacTaBnsieT co6oi
MaTepPUHCKYHO NAarty, BbINOMHEHHY B hopM-(akTope microATX.
Ha nnate pacnonoxeHbl MuKponpo-ueccop dnbb6pyc-4C
M toXHbIW MocT KMW. Pasbembl DIMM obecnevyuBatoT
nogkntoyeHne mogynen DDR3 ECC k TpeM KOHTpoIepaM namsTy
npoueccopa.

Hanuune BCTpoeHHOro KoHTponsepa 2D-rpadukn Ha 6ase ynuna
SM718 no3BonseT nogkoyaTh K CUCTEME 10 BYX MOHUTOPOB.

BbluncnuTenbHbIi MOLYNb MOXET UCMONb30BATbCA KaK OCHOBA
ANA NMepcoHalbHbIX KOMMNbIOTEPOB, NPOMbILWEHHbIX
KOMMNbHOTEPOB, MUHU-CEPBEPOB, KOHTPOiepoB ACY TI1.

OCHOBHbIE XAPAKTEPUCTUKU BbIYUCJIUTE/IbHOIO MO YJI1 MBE2S-PC

Mwukponpoueccop Anbbpyc-4C, apxutekTypa Anbbpyc, 4 anep, o 800 My
OnepaTtuBHas naMsATb 3 pasbema DDR3-1066, 1o 48 [6aiiT, c nopgaepxKoit Koppekumum owmn6ok (ECC)
Bupeonopcucrema WHTErpupoBaHHas BUAeoKapTa Ha ocHoBe CBUC Silicon Motion SM718

1 nocagoyHoe MecTo ansa aucka mSATA
3 kaHana SATA 2.0
[luckoBas nogcucrema .
1 pasbem CompactFlash. Ucnonb3yetcs ans cuctembl LBOMYHON TpaHCAALMUM

MopkntoyeHne K noKanbHOI ceTu 1 kaHan 10/100/1000 MéuT/c Ethernet

1 pasbem PCI Express 2.0 x8. Moanepxka yctaHoBKa KapT fj0 x16
2 pasbvema PCI
1 pa3beM RS-232, 1 konopka nogkntoyeHns RS-232 Ha nnate

KaHnanbl BBOfa/BbIBOA
4 paszbema USB 2.0, 2 konogku nogkntouenus USB 2.0 Ha nnaTte

1 pasbem DVI
ay/IMnoBXOZ, ay1OBbIX0f,

®opm-dakTop microATX

[abapuTHble pasmepbl, MM 244 MM X 244 MM

OxnaxpeHune aKTUBHOE



Mukponpoueccop Inbbpyc-1C+

Anbbpyc-1C+ (1891BM114) — 3KOHOMMWYHbBIA MUKPOMPOLECCOP
C apXUTEKTYpoit «3Nbbpyc» CO BCTPOEHHbIM TpapuUUeckuM SApOM
M NOLAEpPXKON annapaTHOro yckopeHus 3D-rpaduku.
B MukponpoLeccop MHTerpupoBaH ABYXKaHaNbHblii KOHTpONiep
namaTn DDR3-1600.

1 3J71IbBPYC
Jne0pye-1C+

Manoe 3Hepron0Tpe6neHme Mo3BOJIAET NPUMEHATb MUKpOrMpoLeccop
B NEPCOHaNIbHbIX KOMMbOTEPAX, TOHKUX KNUEHTAX, I'IpOMbILIJﬂeHHOﬁ
aBTOMaTuKe U BCTpanBaeMbIX CUCTEMAX.

1891BM114
=

Anb6pyc-1C+ sBNsieTcs NepBbiM POCCUIACKUM MUKPOMPOLLECCOPOM = : TT

C apXWUTEeKTYpoi «3nbbpyc» M BCTPOEHHbIM rpadMyeckuM fpoM,

nogfepxusatwum ctangaptel OpenGL 2.1 n OpenCL 1.1.

MoapepxuBaetTca BbiBOJ M306paXeHUs BbICOKON YETKOCTH
C paspelieHnem Ao 2,5K Ha oMH MOHKUTOP, A0 2K Ha Ba MOHUTOPA.

Mukponpoueccop npefHasHayeH A4S OpraHu3auum CUCTeM C MasbiM TenoBbleNeHneM: BCTPanBaeMblX CUCTEM, PeLleHuin ansa
ACY TTI1, nepcoHanbHbIX KOMMbIOTEPOB, HOCUMbIX TEPMUHANOB, NNAHLETOB, TOHKUX K/TNEHTOB.

OCHOBHbIE XAPAKTEPUCTUKU MUKPOIPOLLECCOPA 3J1bbPYC-1C+

ApxuTekTypa Elbrus v.4 KonnyecTBo He3aBUCUMbIX 2
BU/e0KaHanoB
TakToBast yacToTa 00 1000 MIy,
BuaeokaHan VGA 1
Yucno agep CPU 1
BupeokaHan HDMI 2
Kaw-namsaTb 1 ypoBHs (Ha 0aHO o .
A/1PO, AaHHbIX + KOMaHA) 64 KoaiiT + 128 Kaiit BupeokaHan LVDS 1

10 1920x 1080 (Full HD), BbIBOg,
Ha 2 He3aBUCUMbIX MOHUTOPA

10 25601440 (Quad HD),
BbIBOA Ha 1 MOHUTOP

Kaw-namsTb 2 ypoBHs 2048 Kéait

MopaepxuBaemoe paspeLleHue
KonuyectBo npoueccopos B

cucrteme

Tun KOHTpoONNepa onepaTUBHOM

DDR3-1600 ECC

MponyckHas cnoco6HOCTb

namsTu KaHana BBOJa-BblBOJA 16 I6aiit/c
(mynnekc)
JocTynHblii 06beM naMaTi 32 Ieaiit
MoTpebnsiemMas MOLWHOCTb, HE 10 BT
KonmyectBo KaHanoB 9 conee
onepaTMBHOW MamsTy
TexHonoruyeckuii npowecc 40 U™
MponyckHas cnocoéugcm ABYX 25,6 [Gaiit/c
KaHanoB onepaTMBHON NamATn CoBMecTuMble CBUC toxHoro KTW-2
mocTa
Yucno rpaduyeckux spep 1
TeMnepaTypHbIi AuanasoH 60490 °C
TakToBas yacTtoTta Bugeosapa 1o 800 My aKcnnyaTayum
lpaduueckoe 3D-apo0 Vivante GC2500 TexHonorus aHeproc6epexeHus Aa
06beUHEHO C ANUCTINEHHbIM 'op Havana nponsBofcTBa 2016

lpaduueckoe 2D-sapo

KOHTPON/NEPOM B OAHOM
mopyne MGA2, pa3pa6oTka AO
«MUCT»



BbiuucnutenoHbii mogynb MBE1C-PC

BbluncnutenbHbii moaynb MBE1C-PC npepacTaBnsieT co6oi
MaTepPUHCKYH0 NnaTy, BbIMOSHEHHY0 B dopM-hakTope Mini-ITX.
Ha nnate pacnonoxeHbl Mukponpoueccop dnb6pyc-1C+
U oXHbIA MocT KIMWU-2. Paszbembl DIMM obecneunBatoT
nopknioyeHne mogyneit DDR3 ¢ koppekumeii owunéok (ECC)
K [,BYM KOHTpOJi1epaM namaTi npoLeccopa.

TBIMA.469555.331
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BboiBoa M306paxeHus ¢ MHTerpupoBaHHoro 2D/3D
BU[IEOKOHTPOJJIEpa BO3MOXeH Yepe3 pasbémbl HDMI n LVDS
Ha 2 He3aBMCUMbIX MOHUTOPA.
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Mnata npegHasHayeHa Ans BCTpauMBaeMblX CUCTEM, 60pTOBbIX

§ e
BblyucnuntTenen " KOMNakKTHbIX CUCTEM C ManblM I'IOTpE6J'IEHI/IEM.
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OCHOBHbIE XAPAKTEPUCTUKW BbIYUCJIUTENbBHOIO MOAYNIA MBE1C-PC

Mwukponpoueccop Anbbpyc-1C+, apxutekTypa Anbbpyc, 1 aapo, o 1000 MIy,
OnepaTtuBHas naMsiTb 2 pasbema DDR3-1600, o 32 [6aiiT, ¢ nopgaepxKoit Koppekumum owmnbok (ECC)
lpaduyeckas nogcuctema MHTErPUPOBAHHOE B MUKPOMPOLLECCOP BUAEOSIAPO C NoAaepxkoi 2D/3D rpaduku

1 nocago4yHoe MecTo ANia aucka mSATA
[nckoBas nogcucrema
7 kaHanoB SATA 3.0

MopknioyeHne K noKanbHOIA ceTu 3 kaHana 10/100/1000 M6wuTt/c Ethernet

1 pasbem PCI Express 2.0 x16
1 pa3bem mini PCl Express 2.0 x4
2 pasbema RS-232
KaHnanbl BBOAA/BbIBOSA 4 pasbema USB 2.0, 2 konoaku nogkntoyenust USB 2.0 Ha nnaTe
2 pasbema HDMI
1 pasbem LVDS
HD Audio (5.1)

®opm-thakTop mini ITX

FabapuTHble pasmepbl, MM 170 MM X 170 MM

OxnaxpaeHue KOHJYKTUBHOE



Mukponpoueccop Inbbpyc-8C

Anb6pyc-8C (1891BM104) — BbICOKONPOU3BOAUTENbHbII
MMUKPOMPOLLECCOp CEepBEPHOro Knacca, CNpPOEKTUPOBAHHbIN
U U3rOTOBNEHHbIA MO TexHonoruu 28 HM. Mukponpoueccop
COAEPXUT 8 Afep C apXWUTEKTYpoii «3dnbbpyc» C TaKTOBOM
yacTtoToii Kaxgoro sgpa go 1300 MIy. B mukponpoueccop
WHTErpupoBaH YeTbipexKaHaNbHbIi KOHTPOAAEp MaMaTy
DDR3-1600, Tpu MeXnpoLecCopHbIX KaHana Aas noCTPOeHus
MHoronpoLeccopHbix MawuH (ccNUMA) n kaHan BBOJa-BbiBOAa
NS NoAKtoYeHNs toXHoro mocta KIMn-2.

Mukponpolueccop npefHasHayeH AA NOCTPOEHUS
BbICOKONMPOM3BOAUTENbHbIX paboyux cTaHUUii,
MHOTOMPOLECCOPHbIX CEPBEPOB, MacwWwTabupyembix
BbICOKOMPOU3BOLMUTENbHBIX CUCTEM, GOPTOBbIX BbIYUCIUTENEI,
Tpeb6oBaTeNbHbIX K CKOPOCTU 06paboTku MHGOpMaLuu
 KaHanaM BBOAa-BbIBOAaA.

T6B373.00
4014

OCHOBHbIE XAPAKTEPUCTUKU MUKPOIPOLLECCOPA 3J1bbPYC-8C

ApxuTekTypa Elbrus v.4
TakToBas yacToTa 00 1300 My
Yucno agep CPU 8

Kaw-namsaTb 1 ypoBHs (Ha 0fHO

64 K6ailT + 128 Kbailt
AAPO, AAHHbIX + KOMaHS)

Kaw-namaTb 2 ypoBHs 8x512 K6aiit
Kaw-namsaTb 3 ypoBHA 16 M6ait
Konnyectso npoveccopos B o 4

cucrteme

MponyckHas cnoco6HOCTb
KaHajia MeXmnpoLecCopHoro
o6meHa (gynnekc)

3x16 I'6aitt/c

Tun KoHTpONsiepa onepaTMBHOM
namsTu

DDR3-1600 ECC

JocTynHblil 06beM NamsTh

Konnuyectso kaHanos
OI'IepaTVIBHOVI namaTu

npOI'IyCKHaH CNoco6HOCTb
YeTbipex KaHanos OI'IepaTI/IBHOI7I
namaTn

MoTpe6nsieMast MOLHOCTb, He
6onee

TexHonornyeckuii npowecc

CoBmecTumMble CBUC toxHoro
MocTa

MponyckHasi cnocoGHOCTb
KaHana BBOfa-BbIBOAA

(mynnekc)

TemnepaTypHbIil fnanasoH
JKcnyaTalum

lop Hayana npon3BoACTBa

OCOBEHHOCTU MUKPOIPOLLECCOPA 3J1bbPYC-8C

* OpurnHanbHas apxuTekTypa «3NbOpycy», WMPOKOE KOMaHAHOE
cnoso (VLIW), ucnonHenue fo 25 onepauuit 3a TakT.

* icnonHeHne fBOUYHBIX KOAOB B cucTemMe koMaHj Intel x86-32
1 Intel x86-64 ¢ NOMOLLbIO ANHAMUYECKOI TPAHCAAL MW,

64 l6aiit

51,2 l'6aitt/c

80 BT

28 HM

KMn-2

16 [6aiit/c

-40..+90 °C

2016

 OTpenbHbIN CTEK BbI3OBOB, AatOLKUI NpenMyLLecTBa

C TOYKM 3peHUs MHDOPMaLMOHHON 6e30MacHOCTH

» AnnapaTtHas nogjepxka saluileHHbIX BbIYMCNIEHUI

* Bbicokas CKOpPOCTb BBOAA-BbIBOAA.



BbiuucnurenoHbii mogynb MBESC-PC

BbluncnutenbHbii moaynb MBE8C-PC npepacTaBnsieT co6oi
MaTepUHCKYH0 NiaTy, BbINONHEHHYIO B hopM-hakTope microATX.
Ha nnate pacnonoxeHbl MuKponpoueccop 3nbbpyc-8C 1 XKHbIiA

mocT KIW-2. Pasbembl DIMM obecneunBaioT MOAKIOYEHNE ] ; | S
moayneii DDR3 ECC k 4eTbipeM KOHTpOANepaM namati 4 e

°

npoLeccopa.

Pa3BuTbiii Habop kaHanoB BBOAA-BbiBOAA MO3BONAET
MaKcuManbHo peanusosatb Bo3MoxHocTu KIW-2, onupasch
Ha BbICOKYI MPOU3BOLUTENbHOCTb LEeHTPaNnbHOro
MUKponpoLeccopa.

OCHOBHbIE XAPAKTEPUCTUKW BbIYUCJIUTENBHOIO MOAYJI1 MBESC-PC

Mukponpoueccop Anbbpyc-8C, apxutekTypa Anbbpyc, 8 agep, Ao 1300 My
OnepaTtuBHas naMsiTb 4 pazbema DDR3-1600, go 64 [6aiiT, c nogAepxKoit Koppekumum owmnbok (ECC)

1 kaHan mSATA
7 kaHanoB SATA 3.0

[uckoBas nogcucrema .
1 pasbem CompactFlash. Ucnonb3yetcs ans cuctembl BOMYHOI TpaHCAALMUM

MopkntoyeHne K noKanbHOI ceTu 3 kaHana 10/100/1000 M6wuTt/c Ethernet

2 pasbema PCl Express 2.1 x8 (B pexume x16 — ofuH pasbem)
1 pasbem PCI Express 2.1 x4
1 pasbem PCI
KaHanbl BBOZA/BbIBOAA 1 pasbem RS-232, 1 Konogka nogkmouenus RS-232 Ha nnate
6 pasbemoB USB 2.0, 2 konogku nogkntouenns USB 2.0 Ha nnaTte
HD Audio (5.1)

®opm-dakTop microATX

[abapuTHble pasMepbl, MM 251TMM X 244 MM

OxnaxpeHune aKTUBHOE



MukpocxeMbl KOHTponsnepa
nepudepunHbIX UHTEpdencos



KoHTponnep nepudepnitHbix

untepdeicos KIMU - 10XKHbIN MOCT

KM (1991Br14) aensetcs MUKPOCXEMOI KOHTponsepa

nepudepuitHbIX YyCTPOIACTB (XXHbIM MOCTOM), pa3paboTaHHOro
cneumanuctamm komnaHum AO «MLCT». KIMW BkntoyaeT B cebs
Habop NOrMYECKNX KOHTPONINIEPOB 1 CXEM QU3NYECKOrO YPOBHS,
KoTopble obecrneynBaldT 3DGEeKTUBHOE COMPSXEHUE MUKPO-
npoueccopa ¢ nepudepueit BbIYUCIMTENIbHOIO KOMMeKca.

KIIH
199180 1H
1026A010

KM coBmecTuM co cnefyrowmmu MUKponpoLieccopamu npoms-

BozcTBa KomnaHuu AO «MLUCT»: 9nb6pyc-2C+, 9nbbpyc-2CM,

Anbopyc-4C, MLICTR1000.

OCHOBHbIE XAPAKTEPUCTUKW KN

CkopocTb 06MeHa ¢ NpoLeccopoM
Bepcus PCl Express

Konuyectso nunuii PCI Express
Kontponnep PCI 32/66

KonTponnep 10/100/1000 MéuTt/c Ethernet

KoHTponnep SATA 2.0

KonTponnep IDE
KonTponnep USB 2.0
KoHTponnep 3BykoBoro uHtepdeiica

KoHTponnep nocnegoeatenbHoro nutepdeiica RS-232/485

KoHTponnep napannenbHoro uHtepdeiica IEEE-1284
c nogaepxkoit DMA

KoHTponnep nporpaMMupyembix YHUBEPCaNbHbIX
BX0A0B-BbIx00B GPIO

WHTepdeiic 12C

WHTepdeiic SPI

TexHonornyeckuii npoyecc
MakcumanbHas noTpebnsiemas MOWHOCTb
TemnepaTypHbIi AuanasoH
CoBMeCTUMOCTb C MMKpONpOLeccopamu

['op Havana npousBofCTBa

10 4 T6aiiT/c (2 - Ha npueMm, 2 - Ha Bblfauy)
1.0

1 KoHTponnep, 8 NUHUN

Bo 7 ycTpoiicT bus master

1 kaHan

4 nopra
10 200 M6aitT/c Ha uTeHue, o 60 M6aiiT/c Ha 3anucb NO BCeM
KaHanam

2 nopra (Mo 2 ycTpoicTBa KaxAblit)
1 KoHTponnep, 4 nopta
AC'97 (2-kaHanbHoe cTepeo)

2 nopta

1 nopt

32 nuHuK

4 KoHTpONnepa

1 KOHTpoONIEp

130 M

6 BT

-60...+85°C

Anb6pyc-2C+, Inbbpyc-2CM, Inbbpyc-4C, MLICT R1000

2010



KoHuTponnep nepudepuitHbix
unteppeicos KMU-2 - 10)xHbIN MoOCT

KNK-2 (1991Br24) sensetcs MUKPOCXEMO KOHTpoa/iepa
nepudepuitHblx YCTPOCTB (HOXKHBIM MOCTOM) BTOPOrO
NOKOMeHNs, paspaboTaHHOro cneuuanuctamu komnauum AO
«MUCT». KMN-2 BkntoyaeT B cebsa Habop NOrUYecKux
KOHTPONepoB 1 cxem (GU3MYECKOro YPOBHS, KOTOpble
obecneunBatoT 3QPeKTUBHOE COMpPSHKEHWE MUKponpouleccopa
c nepudepuen BblYMCAUTENBHOTO KOMMnekca. KaHan BBoja-
BblBOZA@ 06ECneyMBaeT CYMMapHYH NPOMYCKHYH CMOCOBHOCTb
B 16 [6aiiT/c (B ByNNEKCHOM PEXUME).

IOXHbIA MocT KMWN-2 coBMECTUM CO ClieAyoLWNUMN
Mukponpoueccopamu npoussoactea MLCT: 9nb6pyc-1C+,
Anbopyc-8C.

OCHOBHbIE XAPAKTEPUCTUKU KMNK-2

CKopoCTb 06MeHa C NpoLEeccopom
Bepcus PCI Express

Konuuectso nuHuit PCI Express

KonTtponnep PCI 33/66 MI, 32/64 6ut
KonTponnep 10/100/1000 M6uT/c Ethernet
KonTponnep SATA 3.0

Koutponnep IDE

KonTponnep USB 2.0

KoHTponnep 3BykoBoro nHtepodeiica

KoHTponnep nocnegoBatenbHoro uHTepgeiica RS-232/485

KoHTponnep napannensHoro uxHtepgeiica IEEE-1284
¢ nopgaepxkoii DMA

KoHTponnep nporpaMMupyemblx YHUBEPCANbHbIX
BX0J,0B-BbIXx0f0B GPIO

NuTepodeiic 12C

NuTepdeiic SPI

YnpaBneHue aHeprocoepexeHnem
Taiimepbl

TexHonoruyeckuii npowecc
MakcumanbHas notpebnsemas MOLHOCTb

TemnepaTypHbIil AnanasoH
CoBMecTUMOCTb C MUKpOMpoLieccopamm

lop Havana npousBoacTBa

£o 16 ['6aiit/c (8 - Ha npuem, 8 - Ha Bbifjauy)

2.0

1 koHTponnep npepoctasnser 1x16 unu 2x8
1 KoHTponnep npepocTasnaer 1x4 unn 2x2 unm 4x1

Lo 7 ycTpoiicTB bus master

3 kaHana, noazepxka |EEE 1588-2008 (PTP v2)
8 nopToB, A0 6 [GUT/C Ha KaxAablik nopT

1 nopt (2 ycTpoiicTea)

2 KOHTpONnepa, 8 kaHanos

HD Audio 5.1 (192 kIw)

2 nopta

1 nopt

32 nuHun

4 KoHTpONNepa

1 KoHTpONNEp

KOHTpOnnep ynpasneHus nutaHuem SPMC
CUCTEMHbINA, CTOPOXEBOW

65 HM

12 Bt

-60...+85°C

Anbopyc-1C+, dnbbpyc-8C, nepcneKkTUBHbIE MUKPONPOLLECCOPbI
KomnaHun A0 «MLICT»

2016



Mukponpoueccopbli
cepuu «<MUCT R»



Mukponpoueccop MLCT R 1000

MLCT R1000 (1891BM6%) coaepxuT 4 sippa ¢ apxuTeKTypoii
SPARC V9 1 cOGCTBEHHOM MMKPOapXUTEKTYpoil pa3paboTku
AOQ «MLCT». MoppepxuBatotcsi BEKTOPHble pacwumpenuns VIST
n VIS2, a TakXe AONONHUTENbHbIE UHCTPYKLWUU ANS
KOMGMHMPOBAHHbIX M YNakoBaHHbIX onepauumid. Kaxgoe agpo
JeKofupyeT M oTnpaBseT Ha UCNONHEHME 10 2 KOMaH[, B TaKT.

Mukponpoueccop BbiNofiHeH No TexHonoruu 90 HM, nMmeetcs
BCTPOEHHbIA [BYyXKaHanbHblii koHTponnep namstu DDR2-800,
TPU MEXMNPOLECCOPHbIX KaHana AN NOCTPOEHUS MHOrO-
NMPOLLECCOPHbIX MAlINH C KOTEPEHTHOCTbIO K3lW-namaATu
(ccNUMA) 1 kaHan BBOAa-BbiBOAA AJ11 MOAK/IHOYEHUS HOXKHOTO
mocTta KM nepBoro nokoseHus.

CoBMeCTMMOCTb CO cTaHfapTHoiW apxutektypoirt SPARC
MO3BOMSET MCMONb30BaTb YXKe CYL,EecTBYHLEe NPOrpaMMHOe
obecneyeHue.

Mukponpoueccop npefHasHayeH ANa NPUMEHEHUSA BO
BCTpauBaeMmblx cuctemax, KoHtponnepax ACY TI1, HoCUMbIX
TepMUHanax.

R1000

1891BM6H]
1126
| N6F 428. 00

OCHOBHbIE XAPAKTEPUCTUKU MUKPOIPOLLECCOPA MLICT R 1000

64-paspapHas apxutekTypa

ApxutekTypa SPARC V9 ¢ paclumpeHusmu
VIST n VIS2

TakToBas yacTtoTa 1o 1000 MIy

Yucno agep CPU 4

Kaw-namaTb 1 ypoBHsi (Ha OfHO

32 K6aiit + 16 KbaiiT
AAPO, LAHHBIX + KOMaHA)

Kaw-namsaTb 2 ypoBHS 2048 Koaiit
KonuyecTBo npoLieccopos B 10 4
cucteme

lMponyckHas cnocobHOCTb

KaHaJsia MexnpoLecCcopHOro 3x4 [6ait/c

o6MeHa (gynnekc)

Tun KoHTpoOnnepa onepaTMBHOM
namaTu

DDR2-533 ECC

[ocTynHbI 06beM namsaTy Ao 8 T6aiit

KonuyectBo KaHanoB
onepaTtuBHOI NaMsATy

lMponyckHas cnocobHOCTb
KaHana onepaTuBHON NamaTu

MoTpe6nsemas MOLHOCTb, He
6onee

TexHonornyeckui npouecc

CoBmecTuMble CBUC toxHoro
MmocTa

lMponyckHas cnocobHoCTb
KaHana BBOAa-BblBOAA

(mynnekc)

TemnepaTypHbli fuanasoH
aKcnayartayuu

['op Havana npon3BoAcTBa

4,2 Thaitt/c

20 Bt

90 Hm

KN

2 [6aiit/c

-60..+85°C

2011



BbluucnutenbHbiit mogynb MITY-ATX

BbluncnutenbHblit moaynb MMY-ATX npepctaBnser cob6oii
MaTepUHCKYH0 NiaTy, BbINONHEHHYIO B hopM-hakTope microATX.
Ha nnate pacnonoxeHbl Mukpo-npoueccop MLCT R1000
n toXHbIA MocT KIMWU. Pasbembl DIMM obecneuynBatoT
nopkntoueHue mogyneii DDR2 ¢ koppekuueii owm6ok ECC k ByM
KOHTpOJIepaM NaMsTu nMpoLeccopa.

Hanuuue BcTpoeHHoW 2D-rpaduku Ha 6ase yuna SM718
No3BONIAET NOAKIOYATH 0 ABYX MOHUTOPOB.

OCHOBHbIE XAPAKTEPUCTUKW BbIYUCJIUTE/IbHOIO MOAYIA MTY-ATX

Mwukponpoueccop MLICT R1000, apxutekTypa SPARC V9, 4 agpa, go 1000 MTy
OnepaTtuBHas naMsiTb 2 pasbema DDR2-800, go 8 I'6ailT, c noaaepxKoii koppekuum own6ok (ECC)
Bupeonogcucrema WHTErpupoBaHHas BUAeoKapTa Ha ocHoBe CBUC Silicon Motion SM718

4 kaHana SATA 2.0
2 pasbvema IDE
[uckoBas nogcuctema .
1 pa3bem CompactFlash. Mcnonb3yetcs gns cuctembl BOMYHO TpaHCAALMUM

MopkntoyeHne K noKanbHOI ceTu 1 kaHan 10/100/1000 MéuT/c Ethernet

1 pasbem PCl Express 2.0 x8

2 pasbvema PCI

1 pa3beM RS-232, 1 konopka nogkntoyeHns RS-232 Ha nnate
KaHnanbl BBOfa/BbIBOAA

4 pasbema USB 2.0, 2 konogku nogkntouenus USB 2.0 Ha nnate

1 pasbem VGA

ayANoBXOA, ayAMOBbIXOA

®opm-dakTop microATX

[abapuTHble pasMepbl, MM 244 MM X 244 MM

OxnaxpeHune aKTUBHOE



TEXHOJIOTUW, PEAJIU3OBAHHBIE B MUKPOIPOLLECCOPAX
CEPUMU 3/IbBPYC

WUcxopHbiii Kop

Illi 9HeproappeKTMBHAA apXMTEKTypa Kownunsrop 7=

ana x [—
Hilf ¢ NporpaMMHO ynpaBnsieMbiM Napaaienn3mom e
Mpon3BOAUTENBHOCTb COBPEMEHHbIX MUKPOMPOLECCOPOB Komnunsop an
onpeAenseTca ux BO3MOXHOCTAMM NapaniefibHoOro UCMoJIHEHUS apXUTEKTYpbI NbOPYC
KOMaHA. AHann3 3aBMCMMOCTEN, NNaHUpPOBaHMe,

pacnpepeneHne perucTpos genaet

B oT/Myme 0T TpaAMLIMOHHbBIX MUKPOMPOLECCOPOB C U3BECTHBIMMU KoMmuAATOp
apxutekTypamu (Intel x86, IBM Power, MIPS, SPARC, ARM), |

KOTOpble UCMOJIHAIOT KOZ B BUAE NOCNeS0BaTe/IbHOCTM MPOCThIX Mn 3nb6pyc

KOMaHJ, pacnapansien1Bas 3T KOMaHZbl <Ha NeTy» B NpoLecce
UCMOJHEHUS, MUKPOMPOLLECCOPbI C apXMTEKTYpOii «3nbbpyc»
NCMOJHAT KOA B BUAE «LIMPOKUX KOMaHA», B KOTOPbIX IBHO
3af,laH0 mapannenbHoe UCMOJIHEHWE, MOATOTOBNEHHOE
ONTUMU3NPYHOLLUM KOMMTUASTOPOM.

TAKTbI

CynepckansipHbilii
M x86

AHanus 3aBUCUMOCTEV,

910 No3BONSET WUCKIIOYUTb U3 MUKPOMPOLLECCOPOB Cepun
niaHupoBaHue,
pacnpezenexue

«9nbbpyC» CNOXHYK M 3HEpProeMkyw annapaTtypy

LMHAMWYeCcKOro pacnapannenuMBaHus, npucylyto per!ﬁ.lﬁ‘;if,‘,f,‘;"’“
TPagULMOHHBIM MUKPOMPOLLECCOPaM, U UCMOJIb30BaTh ropasfo )
oonee BbICOKWIA Mapannienusm, YTo B KOHEYHOM uTOre BefeT

K MOBbIWEHNIO NMPOU3BOAUTENbBHOCTN MpoLeccopa.

TpafuLUMOHHbIE MUKPOMPOLIECCOPbl MOTYT UCMOJHATL 3a OfMH

NpOLLeCCOpPHbIA TakT Ao 8 onepauuit, a MUKpOMPOLECCOPbI

C apXuTEKTYpOI «dnbbpyc» - [0 25.

MocnepoBaTenbHOCTb MHCTPYKLMI X86

TAKTbI

3anoXeHHbIN B apXUTEKTYpy napannenim3M UCNOSIHEHUS, CYLLECTBEHHO NPEBbILLAKOLLMIA BCE CYLLECTBYHOLLME MUKPOMPOLLECCOPSI,
B COYETAHWUM C TEXHONOTME MOLLHO ONTUMU3UPYIOLLEI KOMMUAALMK 06ecnednBaeT POCCUIACKMM MUKPOMPOLLECCOPaM BaXHOe
TEXHOJIOrMYECKOe NPEeMMYLLECTBO B YaCTH NPOU3BOANTENbHOCTH.

:0: TexHonorus cOBMeCTUMOCTH C Nporpammamiu B ABOMYHbIX Kogax Intel x86, x86-64

[lna MUKPOMNPOLLECCOPHOI apXMTEKTYpbl C HOBOI CUCTEMON KOMaHf OTCYTCTBME NPOrpaMMHON COBMECTUMOCTU ABASIETCA
NPensiTCTBMEM K ee pacrnpocTpaHeHuto. B apxutektype «dnbbpyc» 3anoxeH MexaHusM, obecneyuBarowuii apHEKTUBHYHO
COBMECTUMOCTb C CamMOW PacnpocTpaHeHHOW B MUpe MUKPOMPOLECCOpHOIi apxuTekTypoil Intel x86, x86-64 (3avyacTyto
Ha3blBaeMON «CTaHAAPTHOM» apXMTEKTYpoil). YHMKanbHas poccuiickas TexHonorus 6asupyeTcs Ha MHOTOYpOBHEBON
ANHAMWUYeCKOii ABOUYHOI KOMMUASLMM, C MOMOLLbIO KOTOPOW NocnefoBaTeNbHbINA Ko, CO3AaHHbIii Ans Mukponpoueccopos Intel
n AMD, npeBpaluaeTcsi B napannefibHble «WMPOKUE KOMAHAbI» apXUTEKTYPbl «INbOPYC». ITO NO3BONSET UCMOMHATL HA MaLLKMHAX
C MUKpornpoLeccopamu «3nbbpyc» Ntobble NPUKAaAHbIE NporpaMMbl Nog ynpasneHneM onepauuoHHbix cucteM (Windows, Linux
W Ap.) BKoaax x86,x86-64.

a TexHonorns 3auwuiLeHHbIX BbIYNC/IEHU

Hoy-xay AO «MLICT» B 06nactu HapéxHOCTW M GE30MacHOCTW — TEXHONOTUS 3aliMILEHHbIX BbIYMCNEHUIA, rapaHTUpYytoLLas
LLeSIOCTHOCTb JIOrMYecKoi CTPYKTYpbl NAaMsATH NPUKNAAHbIX NPOrpaMM 3a CYET NPUMEHEHMS 0COBbIX NMPOrpaMMHO-anmnapaTHbIX
peweHuit. OHa Ha NOpPALOK NoBblwaeT 3GHEeKTUBHOCTb OTAAAKMU MPOrpaMM, a Takxe 3aliuuiaeT OT IKCnayaTauun paga WrpoKo
pacnpocTpaHEHHbIX YA3BMMOCTEN. TeXHONOrUs 3alULLEHHbIX BbIYMCIEHUIA JAET B 0611aCTM MHOPMAaLMOHHOI 6e30MacHOCTH
rapaHTuu, He NpefoCTaBASIEMble HUKAKOW APYroil COBPEMEHHOI apXUTEKTYPOM.



Iinsa 3ameToK

3J1bBPYC

Poccuiickne mukponpoueccopbl cepuu dnb6pyc u MUCT R u cucTeMHble nMnaTbl Ha UX OCHOBE ’ Il_l_!l MuCT ‘ 19
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FonosHoit opuc A0 «ML,CT»
117105, Poccuda, MockBa, yn. Haratuxckas, a. 1, ctp. 23

+7 (495) 363 96 65 +7 (495) 363 95 99

mcst@mecst.ru

Mo Bonpocam npuobpeTeHus NPOAYKLUM
W 3aKa3a pa3paboToK:

+7 (495) 363 96 65 sales@mcst.ru

TexHuyeckas nopep)KKa U KOHCYNbTaLuu:

+7 (495) 796 94 51 support@mcst.ru



