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HAYYHO-TEXHUYECKUW LLEHTP

KATANOI MUKPOSNEKTPOHHOU NPOAVKUNIA



CbC 1879BM8A

MukpocxeMa nHTerpanbHast 1879BM84 npeactaBasieT cob6on YHUBEPCANBHYIO
NAATPOPMY OPUEHTUPOBAHHVYIO Ha pelleHne 3apay 06paboTKM 6ONBLWINX NOTOKOB
AAHHbLIX B peanbHOM MacwTabe BpeMeHu (UmndpoBas 06paboTka CUrHANOB,
06paboTKa N306pakeHnn, HaBUrauus, CBs3b, SMYASIUNSA HEUPOHHbIX CETEU U T.A.).

B coctaB CbNC 1879BM84A BxoaAT:

32-X pa3papaHbIn yHUBepcanbHbi ynpasastowmnm RISC npoueccop ARM Cortex-A5

4 (4eTblpe) KnacTepa, KaXXAbI N3 KOTOPbIX COAEPXUT

RISC npoueccop ARM Cortex-A5 n yeTbipe npoueccopHbix aapa NMC4
5 (N9Tb) MHTepdencoB ¢ BHewHen NamMATbio Tuna DDR3, DDR3L
NuTepdencol: PCle2.0, SPI, Ethernet |IEEE Std 802.3-2012, GPIO, JTAG

BbICOKOCKOPOCTHbIE MHTEPdENCHI AN MEXNPOLLECCOPHOro 06MeHa

OCHOBHbIe XapaKTepUCTUKu
TexHonorns narotosneHns - 28 HM KMOr

Kopnyc - 1444 HFCBGA

Pabo4ada yactota ARM-aapa - BO0OMIy
Pabo4ada yactota apaep NMC4 -1 My
[lponsBoanTenbHocTb FP32 - 512 GFLOPs
[lponsBoanTenbHocTb FP64 - 128 GFLOPs
TunoBasa noTpebngeMasd MOWHOCTL - 12 BT

MakcnMManbHas NoTpebnsieMas
MOWMHOCTb -35 BT

BHYTpeHHAA NnaMATb 06beMoM - 83,5 MouT

CyMMapHas NnponyckHasa CNOCOBHOCTb
NHTepdencoB MeXNPoUeCcCopHOro
obMeHa - 160 feunT/c

[IponycKkHas cnoCoB6HOCTb NHTEPdENCOB C
BHEWHeW NaMsATbio - 256 6unT/c

YcnoBua akcnayaTaumm: -60°C ...+85°C

NapaMeTpbl ynpaBagaowero
RISC npoueccopa ARM Cortex-A5

TakToBag YactoTta - 800 Mluy
ISA - ARMv7/
Pa3paaHOCTb appeca - 32 6uTa

Kaw namMaTthb 1 ypoBHS:
32Kb - koMaHABbI, 32 Kb - paHHbIe

Kaw namMaTb 2 ypoBHA: 512 Kb

O6nacTu NpUMeHeHus
Buaeo o6paboTka

[MApO- N papMonOKaUNS

3D MaWwwWHHOe 3peHune

HenpoceTu

[eTeporeHHble BblHUCAUTENBbHbIE CUCTEMDI

NapamMeTpbl npoueccopHbiX aaep NMC4
TakToBada 4Yactota-1000 Mly

ISA - NM(C4
Pa3Mep appecHOro NpoCcTpaHCcTBa - 41 X32 ouT

O6paboTka 32-x 1 64-x pa3papHbIX AaHHbLIX B
popMaTe NNnaBaloWwen To4KK

[1pON3BOANTENBHOCTL (OANHAPHAA TOYHOCTD) -
32 GFLOPs

[Ipon3BOAUTENBHOCTb (ABOMHASA TOYHOCTD) -
8 GFLOPs

4 BbIYUCAUTENBHBIX AAPa

bAoK nepeynakoBKW AaHHbLIX, BbINOAHAOWMA
npeobpa3oBaHMe AQHHbIX LENOYUCAEHHOrO
opMaTa B dopMaT NAaBatoWen TOHKM C
OAMHAPHOW N ABOWHOM TOYHOCTb U 06paTHO




Moavnb M(C127.05

Bbicokonpon3BoAUTeNbHbIN BbliUCAUTENBbHBIN MOoayAb MC127.05 npeacTaBaseT coboun
cepBepHbIV BbIHUCAUTEND, NOAKAKOYAEMBIU K CTaHAQPTHBLIM nopTaM PCl-E Ha MaTepuHCKou
nnaTe. CAYXXNUT ANS peweHns 3apa4 No 06paboTke AaHHbIX B CUCTEMAX UCKYCCTBEHHOIO
NHTEeANEKTa, UNdpoBON 06paboTKM CUrHANOB N MAWMHHOMO 3peHusl.

Moaynb BbINOAHEH Ha 6a3e npoueccopa K1879BM84, B cocTaB KOTOpPOro BXoaAaT 16 aaep
co6cTBeHHOWM pa3paboTkn NMC4 n 5 apep ARM Cortex-A5, a TakXe YeTblpe BbICOKOCKOPOCTHbIX
AMHKa (BO3MOXHO 06beanHeHue B cTek Ao 5 moaynen MC127.05 opHOBpeMeHHO).

TexHu4yeckue XxapakTepucTUKH
MHoronpoueccopHaga CHK K1879BM84:
16 apep NeuroMatrix 4-ro nokoneHus
5 apep ARM Cortex A5

[lnkoBas NPON3BOANUTENBHOCTD:
0O 512 [Pnonc B popMaTe 0OAMHAPHOW
TOYHOCTW

0O 128 [Pnonc B popMaTe ABOVNHON
TOYHOCTM

5 b namatn DDR3L ¢ nponyckHow
CNnocobHoCcTbO A0 32 B/C

PCI-E x4 c nponyckHOW
CNOCobHOCTBIO A0 2 [B/C

Ethernet 100 M6uT/c
(c nopaepxkon npotokona EDCL)

microSD, GPIO (24 BbiBOAQ),
JTAG (20 KOHTaKTHbIN NOPT)

16 NnoAnHOAYNAEKCHbIX
BbICOKOCKOPOCTHbIX NOPTOB C NPONYCKHOW
cnocobHocTbo p0 16 B/

CBeToAMOAHASA MHAUKAUNS
NCNPaBHOCTU NCTOYHUKOB NUTAHUS

CBeToAMOAHAA MHAMKAUNSA
(GPIOueHTpanbHoro aapa ARM)

CBeToamoaHasa nHamkauma (GP10aaep NMQ)
KHonKa copoca
HoMUHanbHOe HanpaXxeHue nuTaHna 12B

CTaHAQPTHbLIV 6 KOHTAKTHbLIN
pa3beM nNuTaHua MiniFit Jr

TunoBaga noTpebngeMasd MowHocTbL 10-12 BT
KOHCTPYKTUBHbIN dDOpM-dakTop
Long Card PCI-E x16, 3aH1UMatowmn ABa CAOTA

[abapUTHbIE pa3Mepbl:
274 MM x 141 MM x 41 MM

MakcuManbHast Macca He 6onee 0,43 kr
TeMmnepaTypa okpyxatowen cpepbl: 0°C...+60°C

KoMmnnekTauua moayna MC127.05
Moaynb MC127.05

KoMMyTaunoHHbIN Kabenb UTPkaT. 5e
KapTta naMaTtun microSD

PyKOBOACTBO N0 3KCNAYaTauun

Awnck c N0

JTUKeTKa

O6nacTu NpUMeHeHus
HenpoceTn n nckycCTBeHHbIN UHTEANEKT

CneunanmsnpoBaHHbIe
BbICOKONPOU3BOAUTENbHbLIE KOMNAEKCHI

CnucteMbl undpoBon 06paboTKU CUrHANOB U
N306paXXKeHNUN LWINPOKOro KnAcca

CncTeMbl MaWWHHOMO 3peHns
PoboToTexHuKa



CbC 1879BM6A

CBNC 1879BM64 - BbICOKONPOU3BOAUTENBHBIN NpoUECccop undpoBon 06paboTKN CUrHANOB.
ApXmnTeKTypa npoueccopa 0CHOBbIBaeTCd Ha MCNOAb30BaHMK HoBoro nokoneHnsa VLIW/SIMD
npoueccopHoro aapa NM(C4. Npoueccop copepXxunT ABa npoueccopHbiX aapa NMPUO n NMPU1,
KaXkpo0e 13 KoTopblx BKAOYaeT RISC npoueccop v BeKTOpHbIK conpoueccop. NepBbin
64-pa3psiAHbIA conpoueccop NpeAHa3HAYeH ANS BbINOAHEHUS BEKTOPHO-MATPUYHbIX onepaumn
HaA UeNOYNCAEHHBIMU AaHHBbIMU NepeMeHHON ANUHBI OT 1 A0 64 pa3psaoB. BTopon
64-pa3psiAHbIN conpoueccop NpeAHa3HAYeH ANS BEKTOPHbIX onepauumn ¢ NAaBatowen TOHKOW.

CocTaB npoueccopa
ABa npoueccopHbix aapa NMPUO, NMPU1

NMPUOQO copepxunT RISC npoueccopHoe
aapo ¢ 32/64-pa3paaHbIM conpoueccopoM
NAQBAOLWEN TOYKN

NMPUL copepxuT RISC npoueccopHoe
AAPO C 64-pa3pAaaHbIM CONpOLECCOPOM
BEKTOPHO-MATPUYHbIX onepauuin Hap
LUeNOYNCAEHHBIMU AQHHBIMW NepeMeHHON
ANVHBI OT 1 A0 64 pa3psanoB

12 pBYXNOPTOBbIX 6QHKOB BHYTPEHHEN
SRAM namaTtun (16Kx64 pa3psapa Kaxablin)

4 MO6UT pacnpepeneHHOW NaMATK
1Kx64 pa3psana K3w KOMaHA

32-pa3psaAHbIN MHTepdenc
C BHewHewn namMsATbio DDRZ 400 Mlu

YeTblpe 6anTOBbIX KOMMYHUKAUMOHHBIX
nopTa C NPONYCKHOW CNOCOBHOCTbLIO
NO 1 [BUT/C KaxXAbIN

16 nopTtoB GPIO

JTAG KOHTpOAAEp M NOPT
ANS OTAQAKN U TECTUPOBAHUA

ABa He3aBuUcuUMbIX MNAl KOHTpoAnepa

KOHTpoAnep BHEWHUX/BHYTPEeHHUX
npepbIBaHU

ABOVHON 32-pa3psiaHbIA TauMep
Watch Dog TanmMep

SPI koHTponnep

USB2.0 OTG koHTpoANep
CNCTEMHBIN KOHTPOANEP

ROM HavyanbHOW 3arpy3Ku
ACNHXPOHHbIe bydepa

OCHOBHbIe XapaKTepUCcTUKu
TexHonorunga - 65umM KMOIN

Kopnyc - 544BGA

[1aMATb Ha KpUCTanne - 16 Mount
YacTtoTa cMHxpoHu3saunm - 500 My

HaI'IDFI)KEHI/IFI NCTOYHUKOB NMTAHWUNA -
1,0B (sapo), 1,88 (DDR2), 3,3B (6ychepa)

TunoBaga noTpebnsgeMas MOWHOCTL - 2,4 BT
MakcnManbHasa noTpebngeMadq MOWHOCTL - /7 BT

Aviana3oH TeMnepaTypbl OKPYXatoLWwen cpeab!:
-45°C... +85°C

Conpoueccop nnaBaroW,en TOYKH
YeTbipe BbIYNCAUTENBHbBIX A4EeNKK

A4enka BbINOAHSET 8 onepaunin 0OANHAPHOW
TOYHOCTU AKX 2 onepaunm ABOMHOW TOYHOCTU
B (popMaTe NAaBatowen ToOHKN 3a TaKT

Ayenka copepXnT 8 BeKTOPHbIX
32X64 pa3psaAHbIX perncTpa

[lepeynakoBLWWK AQHHbIX U3 UENOYNCNEHHOro
B NAaBatowmnm opmat (M HaobopoT)

[1pOM3BOAUTENBLHOCTD -
16 GFLOPS c poaHHBIMKW OAMHAPHOW TOYHOCTWK

NNpuMeHeHuUue

O6paboTKa WMPOKONONOCHbIX
PaAMONOKAUMOHHbIX CUFHANOB, B TOM YUCAe
Pa3AnYHbIe BUALI UMD POBON DUABTPaUUN,
npeobpa3oBaHna Pypbe, ApaMapa 1 npoyee

O6paboTKa N306paxkeHnn (BKAOYas
Pa3AUYHble BUALI PUNABTpaUNK
n MPEG koanpoBaHue U AeKoANpOBaHKe)

HaBurauung

BbICOKOI'IDOI/IBBOAVITEI\bHaFI KOMMVYTaunqd CUTHANOB

CDMA n TDMA 6a3oBble cTaHUMM COTOBOW CBSA3U

RISC npoueccop
Pa3paAHOCTb AQHHbIX - 32 6UTa

Pa3paAHOCTb KOMaHA - 32 1 64 6uTa
AppecHoe NpoCcTpaHCTBO - 4 x32 6ut

3 CKangpHble MHCTPYKUMK 33 TaKT
(AAY onepauunsg, onepauus
MoAUUKaUMKM appeca, BBOA/BbIBOA)

[1pOM3BOAUTENBLHOCTD -
1000 MIPS (3000 MOPS)

BeKTOpPHO-MaTpUYHbIA conpoueccop
UeNO0YMCNeHHOW apudMeTUKH

[lporpaMMupyeMas AANMHA AQHHbIX OT 2
0O 64 6uT (64 6UT ynakoBaHHaa ANMHA CAOBA)

ba3oBag onepauus -
Leno4YncneHHoe MaTpuyHoe YMHOoXeHue

OpHOBpeMeHHoe BbINOAHEHUe
2 PYHKUMN HaCbIWeHns

[1POM3BOAUTENBHOCTb
(MAC- Multiplication and Accumulation 3a TakT):
2 MAC ang 32-pa3psaAHbIX AaHHbLIX
4 MAC anga 16-pa3papHbIX AQHHbIX
24 MAC anqa 8-pa3psaAHbIX AaHHbLIX
80 MAC Ana 4-pa3paAHbIX AQHHbIX
224 MAC anqa 2-pa3psanHbIX AaHHBLIX




Moavnb M(C121.01

Moaynb MC121.01 BbinonHEH Ha 6a3e cneunanmM3npoBaHHOro MMKponpoueccopa - MUKpOCXeMbl
nHTerpanbHon K1879BM64 n npepctaBnsieT cobom 0AHONAATHYH OAHONPOLECCOPHYIO

BblHNCANTENABHYO MadWWHY,.

MoayAb NpepHa3HadeH AN PYHKUMOHUPOBaHUA B COCTaBe KOMNAeKCa, B YacTHOCTKU € [19BM ¢
nHTepdencom USB 2.0. AaHHbIN MOAYAb NpeAHA3HAYeH ANS peweHns WMPOoKOro KAAcca 3aaay,
CBSI3aHHbIX C undpoBon 06paboTKON CUrHANOB B peanbHOM MacwTabe BpeMeHun, a TakXe, B KavecTBe
WHCTPYMEHTANbHOro MOAYAA, ANS OTPaboTKM NporpaMMHOro obecnevyeHnUs npoueccopa - MUKpoCXeMbl

NHTerpanbHon K1879BM64.

TexHu4yeckue XxapakTepucTUKK
TakToBaq 4YactoTa npoueccopa: 500 Mlu

TakToBasi 4acToTa paboTbl BHEWHeW NaMATW:
400 Mlu

bbicTpopencTBue:

ckanapHble onepaunn Ao 500 MUAAMOHOB
onepauunmn B CeKYHAY

BEKTOPHble onepauun Ao 12 MUAAMAPAOB
onepauui B ceKyHAY € 6aNTOBbIMU
onepaHAaMu

ANA 64 pa3pAAHbIX AaHHbIX
B (popMaTe C NAaBaloWen TOHKOU
ABoMHOW To4HOCTKM 4GFLOP

O6wmnn 06bLEM CUHXPOHHOW AMHAMUNYECKOU
namatn DDRZ2 Tuna: 512 M6ant

MNN3Y -128 Kéant

KoHTponnep USB

[loTpebnaeMaa MOWHOCTL He 6onee 2,5 BT
HanpsaxeHue nuTaHna ot 5 0012

NporpaMMHOe obecneyeHue
CpeacTBa pa3paboTky NporpaMM, BKAKOYatoWwKe:

acceMmonep 1879BM64A
kKoMmnmaatop C/C++ Ha 6a3e GCC

VTUAUTBI COOPKW, apXUBUPOBaHUS,
An3acceMbnanpoBaHus, U T.A., Ha 6a3e Binutil

CUMYNAATOP BbINOAHEHWUSI NPOrPaMM
Ha NepcoHanbHOM KOMNblOTEpE

OTAQAYUK Ha 6a3e GDB

bubnunoTteky 3arpyskn npunoxeHnn 1879BM64 n
obMeHa AQHHbLIMU 3TUX NPUNOXKEHUN C
nepcoHanbHbIM KOMNbLIOTEPOM Yepe3 USB.

YTUAUTY 3arpy3Ku NPUNOXKEHUA N 0OMeHa AGHHBbIMU
N3 KOMaHAHOW CTPOKM NepCoOHaNnbHOro KOMNbIOTEPa.

CocTaB MoayAnA
Mukponpoueccop K1879BM64

6NOK CUHXPOHHOW AVHAMNYEeCKOW
NaMaATH, eMKoCcTbo 512 M6anT

[MN3Y pa3mepomM 128 K6anT

MUKpPOCXeMbl Npeobpa3oBaHUSA
HaNPSAXXEeHUN NUTAHNS



NM Stick

MoayAb NpeacTaBAsieT cobor KOMNaKTHoe undpoBoe ycTponcTBo B opM-cdakTope USB Flash drive,
npeAHa3Ha4YeHHoe AN UCNOAb30BaHWUSA B Ka4eCcTBe NOPTaTUBHOM annapaTHO-NPOrpaMMHON
NAATPOPMbI ANA NPUEMA, 00paboTKK, XpPaHEHNA U NepepAayn NOTOKOB AaHHbLIX B cocTaBe 19BM,
komnnekcoB BMNNAA n cncteM umdpoBon 06paboTKM CUFHANOB N MAWWMHHOIMO 3peHUs.

MoayAb BbINOAHEH Ha 6a3e BbICOKONPOW3BOAUTENbHOro npoueccopa 1879BM614.

OCHOBHbIe XapaKTepuUcTUKu

ABa NnpoueccopHbIX 9Apa MakcrManbHada Macca He 6onee 0,1 kr

NeuroMatrix 4-ro nokoneHus TeMnepaTypa OKpyXatowen cpeabl: O6nacTu npuMeHeHUsA

512 MB namstu DDR2 +0°C...+40°C (kopnyc NAACTmK) HenpoHHbIe ceTu U NCKYCCTBEHHbIN MHTeNANEKT
USB 2.0 HS TeMnepaTypa OKpy>Katowen cpeab!: TenekoMMYyHKAUNOHHbIE U CBS3HblE CUCTEMb
CBETOAMOAHAS MHANKAUMS +0°C..+60°C (kopnyc MeTann) Po6oTOTeXHUYEeCKe KOMAAEKCHI

CnucteMbl undpoBon 06paboTKU CUrHANOB U
N306paXXKeHNN LWINPOKOro KAAcca

HoMUHanbHOe HanpaXxeHue nuTaHna 5 B KoMnnekTauusi NM Stick

Pasbem USB 2.0 Tn A MOAyI\b NM Stick

CpeaHsist (TUNOBas) PYKOBOACTBO M0 3KCMAYATaLMN CncTeMbl MaWWHHOMO 3peHuns
noTpebngeMaa MowHoOCTb 2 BT S TUKETKa becnnnoTHbIe neTaTeAbHble annapaThl
MakcMManbHaa noTpebnsgemMas CncTeMbl aBTOMaTM3aumMm NpouUeccoB B
MOLWHOCTb He 6onee 3 BT COUMaNnbHOW U NPON3BOACTBEHHbIX cdhepax
fa6apuTHblE pa3Mepbi: AEATENBHOCTU B Pa3AUYHbIX 00NACTAX

87,0MMx 34,0MM x 12,0 MM HapOAHOMo X03AUCTBA




CbC 1879BM54

CBNC 1879BM54 npepcTaBnsieT co60M BbICOKONPOU3BOAUTENBHBLIN MUKPONPOLECCOp
LunpoBomn 06paboTKn CUrHanoB C BeKTOpHO-kKoHBenepHon VLIW/SIMD apxutekTypou
Ha 6a3e 3anaTeHToBaHHOro 64-paspsaaHoro npoueccopHoro sapa NeuroMatrix®.

TexHn4yeckue XxapakTepucTuku
TexHonornsg 90HM KMOI

Kopnyc 416 PBGA
[loTpebnaeMaa MmowHocTb 1,2 BT
32/64-pa3psaaHbin RISC-npoueccop

64-pa3psiAHbIN BEKTOPHbLIKM cONpoUeccop
(VECTOR COPROCESSOR)

YeTbipe ABYXNOPTOBbLIX 6aHKA BHY TPEHHEN
NamMaTn 06beMoM 16Kx64 61T kaxabin (SRAM)

K3w-naMsaTb KOMaHA 06 beMOoM
1Kx64 6uTt (ICACHE)

bnok appecHbix reHepaTopoB (AGU)

ABa nHTepdeunca c 64-pa3pssAHbIMU
BHeWHMMN wnHamu (LMI n GMI),
paboTatownmMm ¢ Yactotom poo 130 Mlfy

A\Ba 6anTOBbIX KOMMYHUKAUWUOHHbIX
nopTa (CPO n CP1) c nponyckHown
CNOCOBHOCTBLIO A0 160 M6anT/c KaxabIn

BoceMb 61MTOBbLIX NOPTOB BBOAA/BbIBOAA
obuiero Ha3Ha4veHusa (GPIO)

JTAG nopT ANS OTAAAKU N TECTUPOBAHNSA
ABa He3aBUcKMMbIX DMA-KOHTpoOANepa

KOHTpoAnep BHYTPEHHUX N BHELWHUX
npepbiBaHun (INTERRUPT)

ABa yHMUBepCanbHbIX 32-pa3pAAHbIX
Tanmepa (TIMERO n TIMER1)

RISC npoueccop
Pa3paAHOCTb AQHHbIX - 32 6UTa

Pa3paaAHOCTb KOMaHA - 32 1 64 6uTa
Pa3Mep appecHOro NpoCcTpaHCcTBa - 41 X32 ouT

BbinonHEHMe Tpex CKansipHbIX onepaunm
3a TakT (AAY-onepauwns, Moandpmrkauns
ajpeca n onepauns BBoAa/BbIBOAQ)

BekTOpHbIX conpoueccop
Pa3paAHOCTb AQHHbIX - NPOrpaMMHO
3aAdeTCca oT 2 A0 64 6UT (BCe AaHHbIe
ynakoBaHbl B 64-pa3paaHbie CAOBa)

ba3oBag onepauus - yMHOXeHue
MaTpUUbl UEAOYNCNAEHHBIX AQHHbIX
Ha MaTpuuy UeNOYUCNAEHHbIX AdHHbIX

OAHOBpEeMeHHOoe BbINOAHEHUE ABYX (PYHKUNN
HaCbIWeHWs Hap NOTOKOM BXOAHbIX AQHHbIX

NpuMeHeHuUe
[MApO- N papMonOKaUNS

O6paboTka VK- n BupeonsobpaxxeHumn
HaBuraumoHHbIe NPUEMHUKN

CDMA v TDMA 6a30Bble cTaHUWUu
BeKkTOpHO-MaTpUYHbIE BbIYHUCAUTENN

NpousBoOAUTENbHOCTDb
300 MIPS nan 900 MOPS
[lponsBopanTenbHocTb (MAC - KOAMYECTBO
onepaunm YMHOXEeHNe C HaKoNAeHUeM,
BbINOAHSIEMbIX 3@ OAWH NPOLECCOPHbIN TaKT):

2 MAC ang 32-pa3paAHbIX AaHHbLIX

4 MAC ana 16-pa3papHbIX AQHHbIX

24 MAC anqa 8-pa3psaAHbIX AaHHbLIX

80 MAC Ana 4-pa3paAHbIX AQHHbIX

224 MAC anqa 2-pa3psanHbIX AaHHBLIX




CbAC 1888TX018

MukpocxemMa MHTerpanbHasi BbICOKONPOU3BOAUTENbHAS 3HepPro3d@ekTnBHas MynbTUMeAUNHas
(CBUC MMUB5M) obecnevnBaeT BbINOAHEHNE DYHKUNN ULEHTPANAbHOMO BbIYNCAUTENS, 06paboTKYy,
pacno3HaBaHWe, KOAUPOBaHME, AEKOANPOBAHME N BbiAdYy BUAEOCUTHaAa.

CBMC MMB3M npeaHa3sHayeHa ANS MICNOAL30BaHUA B KayeCcTBe UeHTpanbHOro npoueccopa AN
VCTPOWUCTB, Tpebyowmx BbICOKOM NPON3BOANTENBHOCTU U BbICOKOW 3HEepProdddeKkTUBHOCTU B
BbIYUCANTENBHbLIX CUCTEMAX U CUCTEMaX 06pPabOTKN MYABTUMEANNHON NHOPMaUn,
NPUMEHSeTCS B TaKNX YCTPONCTBAX, Kak 6A0KM Npeobpa30oBaHNS TENEBU3NOHHbBIX CUrHANOB ANS
6opTOBOW annapaTypbl 1 6OPTOBbLIE YNPaBASOLWME MAWWHBI.

OCHOBHbIe XapaKTepuUcTUKu
ApxuntekTypa npoueccopa - PowerPC v2.05

[lpoueccopsl:
2 UNY(PowerPC 470S) n 4 UMNCNMC3

[1pOon3BOANTENBHOCTb CUCTEMBI:
LMYy -2150 DMIPS n UMNC- 6,4 GOPs (16 bit),
38.4 GOPs (8 bit)

AnnapaTHbIN 6NOK MacWwTabnpoBaHUS
N BUAEOKOHTPONNED

AnnapaTHbIN Koaep/AeKoAEep NOTOKOB BUAEO
BblcOoKoW YyeTkocTn 1080p, 60 kappoB
B ceKyHAY no ctaHaapTty ITU-T H.264

NHTepdenc c BHewHen namMaTbio Tuna DDR3,
800-1600Mbps, 32 pa3psaa, 2 nHTepdenca c
BO3MOXHOCTb NOAKAHOHEeHUS A0 8 [banT

NHTepdencobl 3HeproHe3aBUCcMMon
naMaTn Tuna NAND, NOR

NHTepdenc namatn tuna SRAM

NHTepdenckl - EthernetGMII (2 wrT.),
MII/RMII (3 wT.), GSPI/SDIO, SPI (2 wT.),
UART (3 wT.), USB2.0 HSOTG (1 wT.),

12C (3 wT.), MKO (2 wT.), SpaceWire (2 wT.),
FibreChannel (4 wT.), ARINC-818 (6 wT.),
PCl-e 4x (2 wT.)

GPIO - 16 BblpeNneHHbIX KaHANOB

BbixopHOW UMPOBOU BUAEO
nHTepdenc, po 1080p/60

BxoaHOW undpoBon BUAeonHTEpdenc,
00 1080p/60

Kopnyc -
Thermal Enhanced FC-BGA, 1024 BbiBoAa

TexHonoruga nsrotoeneHuns - 28 HM KMOIN
TunoBasa noTpebngeMasa MOWHOCTL - 8 BT

MakcMManbHas noTpebnsieMast MOWHOCTb -
15 BT

B coctaB CBUC BxoAAT
bnok ueHTpanbHoro npoueccopa PowerPC
C K3W NaMATbIO 2-ro YPOBHA

2 6noka UOC NeuroMatrix, Kaxabiv
N3 KOTOpbIX copepxuT 2 aapa NM(C3
c o6wen K3 naMaTbo 2-0ro YpoBHS

bnok, copepxawmin undpoBble BUAEO UHTEpdENCHI U
MVYAbLTUCTAHAAPTHbLIN KOAEP/AEKoAEP

Habop nHTepdencHbix 6A0KOB

KoHTponnep BHewHen namMaTtn DDR3
C HABOpOM MOCTOB - Npeobpa3oBaTeNnen TPaH3aKUUN
No pa3HbIM WWHHbLIM CTaHAApPTaM

O6nacTu NpUMeHeHus
bopToBble ynpaBAdtoLWe MaWUHbI

BBoA, BbIBOA, 06paboTKa,
KOAMPOBaHWE/AeKOANPOBaHNE MYABTUMEAUNHOW
(BUAEO U ayAnO0) MH(OpMauUKK, B TOM YUCAE

B 60pTOBOW annapaType

KoMMyTaumna n npeobpasoBaHue
BUAEONOTOKOB NHTEpP(EencoB
ARINC818 B 6opTOBOM annapaType

NporpaMMHOe obecneyeHue
3arpy34mk NnepBoro YpoBHS -
B [13Y Ha kpucTanne

3arpy34mnk BTOporo ypoBH4 - uBoot
OC- Linux

O6paboTKa BUAEO -

video4linux, libjpeg, ffmpeg, gstreamer

NHCcTpyMeHTanbHoe 0 Ang:

LIMY: koMmnnekT gec, binutils (GNU)

LIMNC: NMC SDK 1 Habop BbIHUCAUTENBHbIX
6mnbnnoTek nmpp

OCHOBHble NapaMeTpbl U XapaKTepUCTUKW
MCNONb3YEeMbIX NPOL,ECCOpPOB

LMY PowerPC470S(2 wT.):

AaHHbIE C NAaBatoWen To4Kou - 64 pa3psaa
AdHHbIe UenovYncneHHble - 32 pa3paaa
appec - 36 pa3panos

400 Mlu B NONAHOM AMana3oHe TeMnepaTyp
N HAaNpS>XXeHWN, cornacHo TY

800 Mly Npy HOMUHANBHbIX
3HaYeHUAX HaNPAXKeHUA U HOPMaNbHbIX
KAMMaTU4YeCcKnX YCAOBUAX

K3W NnaMaTb 1 ypoBHS4:
32Kb - koMaHAbI, 32 Kb - poaHHbIE

K3W NaMaATb 2-ro ypoBH4: 512 Kb Ha aapo

LMNCNMC3 (4 wT.):
AaHHble - 64-pa3papHble BeKTOpa AaHHbIX

nepeMeHHoON pa3psaAHOCTU, appec - 32 pa3psaa

400 Mly

K3W NaMATb 2-ro YPOBHA -
128KbanT Ha kaxayto napy saep




CbNC K1879Xb1A

CBNC K1879XB14 - pekopep undpoBOro TeneBU3MOHHOMO CUrHANnA CTaHAAPTHOW U
BbICOKOW YeTKOCTU Knacca CucteMa-Ha-Kpuctanne, npepHa3Ha4vyeHbIN ANS AEKOAMPOBAHNUS
TeNneBU3NOHHbIX CUFTHANOB CNYTHUKOBOro, HA3eMHOro U KabenbHOro BellaHUs, a TakXxe
IP-TeneBNAEHUS C NCNOABb30BAHNEM HOBENWMX TEXHONOMMMN KOMNPECCUN ayAnO N BUAEO.

CBMCK1879Xb14 MoxeT 6bITb MCNOAL30BaHa ANA CO3AAHUA TeNEBU3NOHHbLIX NPUCTABOK
(set-top box) cTaHAAPTHOW M BbICOKOW YeTKOCTUW, Pa3paboTKn LWWMPOKOro Knacca umdpoBbIX
MYABTUMEAUNHBIX YCTPOUCTB C nopaepXkown IPTV BewaHus, TeneBU3NOHHbIX NPUEMHUNKOB
CMrHanOB Ha3eMHOro, KabenbHOro N CNYTHUKOrro BellaHusl.

TexHUYeckue XxapaKTepucTUKH

[lpoueccop ARM117/6|ZF-S, yacTtoTa - 324 Mlu

LUMNC NeuroMatrix® NM(C3, yacTtoTta - 324 Mly

MyAbTUCTAHAQPTHbLIN AEKOAEP
SD/HD Bupaeo MPEGZ-/H.264/VC-1

MHorokaHanbHbIV KOHTpoAnep MA[

BO3MOXHOCTb AOCTYNA K BHELWHEN
3aUWMLLEeHHOW NaMATU C PYHKUMEN
AECKpeMbAMpoBaHUSA

KoHdurypmpyemMbin A€MYALTUNNAEKCOP
TPAHCNOPTHOr0 NOTOKa C NOAAEPXKOW
AeckpeMbanpoBaHma No ctaHaapTy DVB-CSA

AeckpeMmbanpoBaHue no ctaHpaapTy DVB-CSA
2D rpacunyecknmn yckoputenb

BuaeokoHTponnep ¢ yHKUnen
HaNOXEeHUS NOAYNPO3PaYHbIX CNOEB U
MacwTabupoBaHMeM BUAELO

BuaeonHTepdenc, BKAroHaowmn umdpoBon
BUAEO BbIX0OA U KOHTpoAnep HDMI

B0o3MOXHOCTb NOAKAKOYEHUS AO
256 M6anT BHewHen NAND flash
NaMaTM No 8-pa3pssAHOMY NHTepdency

NHTepdenc c serial NOR flash no nHtepdency SPI

ABa KoHTponnepa DDRZ2 SDRAM c
16-pa3psapAHbIMX BHEWHUMWN WNHAMU

bnaokn ayano nutepdencos I2S n S/PDIF
NHTepdenc DVB-CI

KoHTponnep Ethernet 10M/100M

KoHTponnep USB 2.0 co ckopocTbto A0 480 MbuT/c
PaboTta nop ynpaBneHmeM Linux

//(0 dule

K1879Xb14

euro® ar'm

atrix

HuoiTil

NNpuMeHeHue
TeneBM3NOHHBbIE NpUCTaBku (Set-top box)
CTaHAQPTHOW U BbICOKOW YEeTKOCTU

LncdpoBble TeneBU3UOHHbIE NPUEMHUKN
ANS NpUeMa CMrHanoB Ha3eMHOro,
CNYTHWKOBOMo N KabenbHOro BewlaHus

LincppoBblie MynbTUMEAUNHBbIE YCTPONCTBA




CbC K1888BC018

MukpocxeMa npepHa3HadeHa ANA CO3AQHNSA BbICOKONPOU3BOAUTENBHBIX NPOMeCcCMoOHaNbHbIX
npueMonsMepuTenbHbIX MOAYAEN, o6ecneymBaroWnX NpueM n o6paboTKy CyLWecTBYIOWMX K
nepcnekTuBHbIX curHanos HCC MAOHACC/ GPS/GALILEO n dpyHKUunoHanbHbIX pononHeHnr SBAS/CAKM,
NpUMeHsIeMbIX B COCTaBe BbICOKONPOU3BOANTENBHOW NPOdeccCnoHanbHOWM HaBUraunMoHHOW annapaTypbil.

OCHOBHbIe XapaKTepuUCcTUKu
TexHonormns narotosneHns - 65 HM KMOr1

Kopnyc - 544 HSBGA

4x-kaHanbHbIM AUMN 10 éuT,
4yacTtoTa oundposku 90 Mly

bAoOK KOppenaTopoB

KonmyectBo KaHanoB C NONOCOU
20Mlu He MeHee 256, yncno
KaHanoB ¢ nonocon 2Mflu po 2560

bnok npeobpa3oBaHma YacTtoThl (DDC)

bnok koMmnnekcHoro KUX ounbTtpa
256 nopsiaka c yactotom 320 Mlfy

ABa 64-pa3papHbIX
DSP npoueccopa NeuroMatrix® NM(C3

32-pa3psaHbin RISC-npoueccop
ARM1176-]ZFc nnaBatowen To4Kon

16 MéuTt O3Y Ha KpucTtanne
KoHTponnepbl BHewHen namMsatn LPDDRZ

NHTepdencs!:
Ethernet MAC, CAN, UART, SPI, 12C, USB2.0, GPIO

A\Ba 6aNTOBbIX KOMMYHUKAUWOHHbLIX NOPTa
JTAG (IEEEStd. 1149.1)
Anana3oH pabo4ynx Temnepatyp ot -40 po +85°C

OCHOBHbIe 0CO6eHHOCTH
KBaHTOBaHMe CMrHana BXOAHOW NPOMEXYTOYHOW
4yacToThbl ¢ nonocon po 200 Mlu

CuHTES reTepoAmHHbIX YaCToT

LincbpoBoe reTepoanHUpOBaHUE
c PopMMpOBaHMEM KBAAPATYPHbIX COCTAaBASHOWMX

[eHepauns NCceBAOCAYHaNHbBIX NOCAEAOBAaTENBHOCTEN

[lopaBAeHMEe BHYTPUNONAOCHBLIX
noMex ungppoBbiM KNX (punsTpoM

BbluncneHne KkoppensaumoHHbIX
(PYHKUMN BXOAHBIX UNPOBBLIX CUrHANOB C
NceBAOCAYHAUHAMN NOCNAEAOBATENBHOCTSAMMN

Hacbl peanbHOro BpeMeHu
C He3aBUCUMbIM 3INEKTPONUTAHNEM

.
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O6nacTu NpUMeHeHus

BbICOKOTOYHbIE MHOMOCUCTEMHbIE
nporpaMMmpyeMble HaBUraunoHHbIe
npneMHukn NAOHACC/ GPS/ GALILEO/COMPASS
C YNCNAOM KaHanoB oT 256

[IpUeMHNKMN CUrHanoB COTOBOW CBSI3U
[lpneMHUKN undposoro paanoseulaHua (LIPB)
Apyrve 3apadn undpoBon 06paboTKN CUrHANOB




Moavnb M(C149.01

Moaynb MC149.01 npeacTaBasieT coboun TpéxvacToTHbIM npueMHuk (HCC,
npepHa3sHa4vyeH AN NOCTPOEeHUS BbICOKOTOYHOW HaBUrauMoOHHOW annapaTypbl
noTpebutenen (HAM) n obecneymBaeT TOYHOCTb HAa CAHTUMETPOBOM YPOBHE.

MoAyAb NOCTPOeH Ha 6a3e oTeyecTBEHHOW cUCcTEeMbI Ha Kpuctanne K1888BC018.
Ob6ecnevymBaeTCcs COBMECTUMOCTb C 6BUBANOTEKON BbICOKOTOYHOW HaBuraumm RTKLib
ANS paboTbl C HABUrauMOHHBbIM 060pYAOBAHNEM CTOPOHHMX NPON3BOAUTENEWN.

TexHUYeckue XxapaKTepucTUKH

OTeyeCTBEHHbIV HaBUMAUNOHHbIN
npoueccop K1888B(C018

ABa nHtepdenca UART

KOHCTPYKTUBHAA COBMECTUMOCTb C
npoueccopHbiMn Moaynammn PC/104

CaHTMMeTpoBas TOYHOCTL (1o ):
B NAaHe: 1 cM + 1ppm
no BbicoTe: 1.5 cM+ 1 ppm

To4HOCTb MecTononoxeHus (1o):
aBTOHOMHbIN PEXUM: 2M
SBAS: 0.75M

CpepHee BpeMs AO NEPBbIX KOOPAUHAT:
XONOAHbIV CTapT: 36 C
ropsi4nn CTapT: 5 ¢
NOBTOPHbIN 3axBaT: 1 ¢

OaHOBpeMeHHas paboTa B TPEX YaCTOTHbIX
AWana3oHax:

[NOHACCL1OF, L2OF, L30C

GPS L1 C/A, L2CM, L5

SBAS (WAAS, EGNOS)

80 He3aBUCUMbIX CNYTHUKOBbLIX KAHAaNOB CAeXEeHUS

AnnapaTHaa nopAepXKa:
BeiDou B1/B2
Galileo E1/E5a/E5b
QZSS L1/L2

TeMn HaBuraumoHHoro pewenHuna 20My

CoBMeCTUMOCTb C 6MbNAMOTEeKoW
BbICOKOTOYHOM HaBuraumu RTKLib

LUnpoknm AmanasoH BXOAHbIX
Hanps)eHun: 3.7 — 8.4 B

TunoBaga noTpebnsgeMasa MowHocTb: 1.6 — 1.8BT
[abapuTHbIe pa3Mepsbl: 96.1x90.4x32.7 MM
Macca: 54 r

PaboTocnocobHOCTb NPU CUHYCOUAANBHOW BUOPAUNK:

yactotaoT 1 Ao 35y,
aMNAUTYAQ YCKOpeHUda 5 M/c

Pabounn anana3soH Temnepatyp: - 40°C...+70°C

O6nacTu NpUMeHeHus
ABTOHOMHbIE aBTOMOOUNAU

Pob6oTOoTeXHMKaA

APOHbI

[lpeunsnoHHoe 3eMnepenme
[eope3uns



CbC 1879BA1A

CBNC K1879BA1A - undpoBon yHNDONUNPOBAHHBIVN NPOrPaMMHbIN NPUEMHUK KAJCCA
Cnctema-Ha-Kpuctanne, obecneymBaouwmn npmeM aHanoroBbIX CUrHaNoB, Npeobpa3oBaHne UX B
LUMPPOBOM KOA U NPOrpaMMHYI0 UM poBYH 06paboTky.

CBNC K1879BA1A npepHa3HayeHa ANS CO3AQHUS YHUPUUMPOBAHHOW annapaTHO-NPOrpaMMHON
NAATPOPMbl UNPPOBbLIX NPOrpaMMHbIX NPUEMHUKOB U MOXET ObITb UCNOAb30BaHa ANA pa3paboTKn
MYABTUCUCTEMHbBIX NOMEXOYCTONYUBBLIX HaBUMaUMOHHbLIX YCTPOUCTB AN UHTEANEKTYANAbHbIX

TPAHCNOPTHbLIX CUCTEM, aBUaAUUNN U CyAOBOVI HaBuUraumn, B ToM HACNeE N B NPUNOXKEHUAX, CBA3dHHbIX C

NOBbIWEHHBLIM pUCKOM ANA XU3HK (Safety-of-Life Service; Sol). CBNC K1879BA1A obecnevnBaeT
NnpyveM BCex NCNONAb3YeMbIX B HaCcTosLLee BpeM4, a Tak)Ke NepCnekTUBHbIX paAMOHaBUrauMOHHbIX
CWUrHanoB, N CNOCO6HA 0OAHOBPEMEHHO paboTaTb N0 CUrHanaM Bcex rnobanbHbIX HAaBUMraUMOHHBLIX
cnyTHMKOBLIX cucteM (GPS, GALILEO, FAOHACC) n Bo BCex 4aCTOTHbIX AMana30Hax.

TexHU4YecKkne XxapakTepucTUKU
4-x KaHanbHbIM AUMN 126uT 82 My

annapaTHbIN BAOK NpeABapUTeNbHOM
06paboTku cmrHanos (M0C)

ABa 64-pa3papHbix DSP
npoueccopa NeuroMatrix® NMC3

32-pa3psaHbin RISC-npoueccop
ARM1176-]FZ-S c nnaBatowen To4Kou

16 MéuTt O3Y Ha KpucTtanne
KOHTponnep BHewHen namMaT DDR1
nHtepdeuncol -UART, SPI, USB2.0, GPIO
JTAG (IEEE Std. 1149.1)

NNpuMeHeHuUe
Hay4Hoe obopyaoBaHue (Scientific market)

CnekTpoMeTpusa (AMP cnekTpockonus)
MeanunHckoe obopyaoBaHMEe

AMP ToMorpaus

becnpoBoaas CBA3b

[lpneMHUKN undposoro papmoseuwaHmna DRM
BcTpanBaeMsble cucteMbl (Embedded Systems)
[IpoMbIlWneHHOe o6opyaoBaHue (Industrial)

AnnapaTypa nonb3oBaTend (HAIM)
CNYTHMKOBBLIX HaBUraunoHHbIX cuctemM AOHACC/
GPS/ GALILEO/ COMPASS

BapuaHTbl UICNONHEHUSA:
¢ npuemkon OTK (“1")

C NpUemMKou 3aka34uka ('5")




CbC 1888BB018A

MukpocxeMa ycTpoucTBa husundeckoro ypoBHs nHTepdenca PCl Express,
NOAAEPXMBAOWAA NPOTOKOAbHbIE N 3NeKTPodun3nyeckne TpedboBaHNA MHTepdenca,
N3noXeHHble B cneundunkaumm PCl Express™ Base Specification Revision 1.1.

OCHOBHbIe XapaKTepuUcTUKu
[lopAepXKa CTaHAapTa

PCl Express 1.1, ckopocTb 06MeHa
AaHHBbIMKU A0 2.56nT/C (1 AnHKS)

[opnepXKa cTaHAApPTHOro nHtTepdenca PIPE ¢
KOHTPOANEPOM KaHanbHOro ypoBH4 (SSTL 1.8B)

NHuTepdenc JTAG (IEEE Std. 1149.1)
OnopHag Yactota 100Mlu

O6nacTb NpUMEHeHUs

PacwupeHne dyHKUMOHANA NHTEpMENCHbIX
MOAVYAEN N YCTPOUCTB 3a CHET NOAAEPXKKN
BbICOKOCKOpPOCTHOro ctaHpaapta PCl Express

O6uwume XxapaKTepucTUKu
TexHonorns narortosneHmns - 130 HM KMOT

MeTannokepamunyeckmnn kopnyc BGATMNa MK
8306.144-1 (144 BbiBOAQ), rabapuThbl KOpnyca He
6onee 13.5 x13.5 x 3.9 MM (6e3 y4yeTa BbIBOAOB)

Pabo4yaa TeMnepaTypa cpeabl oT - 60 °C po + 85 °C
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bUC 1879BA1AT

BVC 1879BA1AT - yHMBepcanbHas cBsA3Has MalnHa, obecne4ymBarowlas rmoknm
NHTepdenc ynpasasatowero solvncantens (UM) c pesepsuposaHHbiM MKO no MOCT P
52070-2003 c ncnonb3oBaHMeM BHeWHUX npneMonepepaTynKkoB, (PYHKUMOHMPOBaHME
B peXunMax KoHTponnepa wuHbl (KW), okoHeyHoro ycTponctBa (0OY), MoHuTOpa (MT) nam
B coBMeuwleHHOM pexuMe OY/MT, n oTBevatowas BceM TpeboBaHNAM CTaHAApTa.

NpuMeHeHuUue

ConpsiXXeHne ynpaBASIOWEero BbIYNCAUTENS C pe3epBUPOBaHHBIM MHTEPHENCOM MYABTUNAEKCHOIO
KaHana no OCT P 52070-2003 B aBMauUOHHOW, KOCMUYECKOW 1 Cneunanm3npoBaHHON
annapaType pa3nnyHoro PyHKUMOHANBHOMO Ha3Ha4YeHUs; NOCTPOeHUe CPeACTB TeCTUPOBAHNUSA U
OTAQAKM annapaTHOro U NpPorpaMMHOro obecnevyeHnst cucteM ynpaBneHus, ncnonb3yrowmx MKO

TexHu4yecKkue XxapakTepucTUKH

[MOKNN NHTErpnpoBaHHbLIN NHTepdenc
yvnpasagtoulero BblducamTens (LIM)

¢ MKO no rOCT P 52070-2003

(FOCT 26765.52-87) c ncnonb3oBaHuem
BHELWHNX NpueMonepepAaTyYMKOB

Pexxumbl KW, OY, MT,
coBMelleHHbIn pexum 0Y/MT

BHyTpeHHee O3Y 4Kx16, pacwupsaemMoe a0
64Kx16 c ncnonb3oBaHmneM sHewHero 03Y

Bbi6op KoHDUrypauum nHtepdenca c UMl w
Pa3AUYHbIMUN PpEXUMaMN NAMSTH

[IporpamMMmpyemMbin BblI6OP
TakTOBOW YacToTbl 16/12 Mlu

PacwwnpeHHble pyHkumn KUW,0Y,MT
HoMUHan HanpaXeHna NuTaHua + 3,3 B
80-BbiBoAHOM Kopnyc LQFP

[@abapunTbl 14 X 14 MM




bUC 1895BA1AT

BC 1895BA1AT B paaAauMOHHO-CTOUKOM UCNOAHEHUWN peanmn3yeT NOrmyeckyr 4YacTb YCTPOUCTBA
NHTepdenca MynbTUNNAEKCHOro KaHana nepepayvn pAaHHbIX (MKMA) no MOCT P 52070-2003 w
npeAHa3HavYeHa ANS OpraHu3aumm ooMeHa MHopMauuen n KOHTPOAS nepepayvn MHpopMauum nNo
pe3epBupoBaHHOMY (Ay6nnpoBaHHOMY) MKIA B peXXnMax koHTponnepa wuHbl (KLL), okoHevHoro
ycTpouctsa (OY), MoHUTOpa wuHbl (MW), ocywecTBasieMon noa ynpaBNeHUEM MUKPoNpoueccopa
(ynpaBngwouwlero Bblumncamtens, UMM), c ncnonbsoBaHneM BHeWHUX NpueMonepeAaTHMKOB.

TexHUn4yeckue XxapakTepucTUKHU

NoaAepXKa PYHKUNOHUPOBAHUS YCTPOUCTBA
nHTepdenca MKMA B pexmMax KOHTPOANEPA
wuHbl (KW), okoHevHoro ycTpouncTia (QY),
MoHUTOpa (MW) nam coBMewleHHOro pexuMa
OY/MUW, c nporpaMMHbIM BbI6OPOM
TpebyeMoro pexunMa

[MBKNN MHTerpmpoBaHHbIN HTepdenc ¢ L[N,
obecnevynBaroLWLNM rMOKOCTL B BblboOpe
KOH(pUrypauumn 1 BO3MOXHOCTb NPAMOro
NOAKNAKOYEHUS K WMPOKOMY pSaAY 8-MU U
16-pa3papHbIX MUKpONPOLECCOPOB, C
NCNoNnb30BaHNEM MUHUMANBLHOIMO KOAMYeCTBa
BCNOMOraTeAbHON BHEWHEN NOMMNKU

BHyTpeHHee, pa3zpensemoe c Uf1, ctaTnyeckoe
O3Y o6bemMoM 4K 16-pa3paaHbIX CAOB

Pe>XXnM paboTbl C NICNOAb30BaHNEM
BHewHero paspengemoro O3Y (obbem
apApecyemMoro NpoCcTpaHCTBa)

Bbi6op KoHDUrypauum nHtepdenca c UMl w
Pa3AUYHbIMUN PEXUMAMUN NAMSTH

[IporpaMMHbIN BbIOOP TaKTOBOW HaCTOTbl
CMHXPOHW3auun MuKkpocxemsol: 16/12 Mlfy

[lporpaMMHO 3apaBaeMble pa3HOBUAHOCTU
(opMMpOBaHNS BbIXOAHOIO CUrHana
3anpoca Ha 06paboTKy NpepbiBaHUS

BO3MOXHOCTb peanmsaunu pexmMoB
paboTbl MOHUTOPa MKIA: CAOBHBIM MOHUTOP,
MOHNTOP CO06WEHNIN, COBMEWEHHbIN

pexxuM OY n MoHUTOpa CoobWEeHNN

HanpsaxeHue nutanua + [3,0B : 3.6B]

108-BbIBOAHOM NAQHAPHbBIM MEeTAaANOKEPAMUNYECKNI
Kopnyc Tuna 4226.108-2 c warom
MeXAV BbiBopaMn 0,625 MM

YPOBHW CTOUKOCTW K BO3AEUCTBUIOCNEUNANbHBIX
¢akTopos: 7.11 - 5YC, 7.12-7.15 - 2YC, 7.16 - 5YC,
/N7 -0,5x5YC, 7.18 - 0,04x1YC, 7.110-7.111 - 2YC,
/.C1-7.C3-5YC, 7.C4-2,9x5YC, 7.C5 - 5YC,

/K1 -1,4x2K, 7.K4 - 1,4x1K, TUpUCTOPHbIN 3D PeKT
npu Bo3pencTBum aktopos 7.K9 (7.K10)
OTCYyTCTBYET, noporosbie Al12 N0 TUPUCTOPHOMY
3ddekTy Npu BO3AENCTBUU (DAaKTOPOB

/.K11 (7.K12)269 MaB*cm2/Mr

Anana3oH pabo4ynx TeMnepaTyp CpeAbl
oT -60 po + 85 °C
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NNpuMeHeHuUe

Conpsi>XeHue, C UICNOAb30BaHNEM BHEWHUX
npuemMonepeAaTHNKOB, YNPaBASIOLLEro
BbluncamTend (L) c pesepBrnpoBaHHbLIM
(Ay6nmpoBaHHLIM) MKIA no

(OCT P 52070-2003 B aBMaumoHHoOW,
KOCMUYEeCcKon 1 cneunanm3npoBaHHOU
annapaTtype pa3nnyHoOro @yHKUMOHANBHOIO
Ha3Ha4YeHus




bUC 1895BA2T

BWC 1895BAZT - yHuBepcanbHas cBi3Has MalwKnHa, obecneynBaowlas rmoknn nHTepdenc
vnpasagtouwlero BblducanTensa (LIM) c pesepsupoBaHHsbiM MKO no MOCT P 52070- 2003 (FOCT
26765.52-87) / MIL-STD-1553B ¢ ncnonb3oBaHmeM BHeWHUX NpueMonepeaaTynKoB,
(PYHKUMOHUPOBaAHME B pexxnMax KoHTponnepa wuHbl (KLW),okoHe4vHoro ycTponctea (OY), MOHUTOPA
(MT) nan B coBMeuwleHHOM pexuMe OY/MT, n oTBevarowlaq BceM TpeboBaHMAM cTaHAapTa. 1895BA
2T o6bepvHSIeT B CBOEM COCTaBe KOAEP, CABOEHHbIN AeKOAEP, MHOMONPOTOKOABHYIO AOTUKY, NOTUKY
yNpaBAeHUs], NOrnky B3anMopenctens ¢ UM n ynpaBneHns namMsaToro, n 4K 16- pa3psiaHbIX CAOB
BHYTpeHHero ctatuyeckoro 0O3Y. 1895BAZ2T MoxeT ncnonb3oBaTtb A0 64K 16-pa3paaHbIX CAOB
BHeWHero ctatudeckoro O3Y B peXxuMe NpsiMoro AoCTyna K BHewHen namMatn. 1895BA2T MoxeT
ObITb HANpAMYIO NOAKAOYEHa K 16- 1 8- pa3paaHbIM MUKpONpoUeccopaM B pexuMe paspeneHns
NnaMATK, TaknM, kak Motorola 680X0, Intel 1960, 80186, 8088, 6809, 8051, ADSP-2101, n apyrum.
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OcCHOBHbIe XapaKTepUCTUKu

[MOKNN NHTErpnpoBaHHbLIN NHTEepdenc
ynpaBagatouwlero BblducanTend (UNM) c MKO no
OCT P 52070-2003 (TOCT 26765.52-87) /
MILSTD-1553B c ncnonb3oBaHmneM BHeLWHUX
npneMonepepAaTyYmMKoB

Pexxumbl KW, OY, MT,
coBMelleHHbIn pexum 0Y/MT

BHyTpeHHee O3Y 4Kx16, pacwupsaemMoe a0
64Kx16 c ncnonb3oBaHmneM sHewHero 03Y

Bbi6op KoHUrypauumn nHtepgenca
c UM n pasnnyHbIMK pexxmuMaMmn NaMATH

[IporpamMMmpyemMbin BblI6OP
TaKTOBOW YacToTbl 16/12 Mlu

PacwwupeHHble pyHkumm KW, OY, MT

108-BbIBOAHOW NAQHAPHbLIN
MeTanNOKepaMmnyeckmnin Kopnyc
Tuna 4226.108-2 c waroM Mexay
BbiBoAaMKU 0,625 MM

PacwupeHHble pyHKuum KW:
ABTOMaTMYyeckoe BO30OHOBAEHWE NONbITKA
nepeaaydn coobeHnm

[lporpaMmMupyemsble
NHTEepBaNbl MexAyY CO0OWEeHNAMN

ABTONOBTOP KapApoOB

[IporpaMMmnpyemMbin NHTEpBaA
OXXNAQHNS OTBETHOIO CNAOBA

PacwupeHHble PyHKuum OV:
[lporpaMmMupyemMoe 3apaHue
HEeAONYCTUMOCTU KOMaHA,

PaboTa B pexxuMax 0AMHOYHOW Byhepusaumnn,
ABOWHOW Bydepun3saunm, KonbueBown bydepmsaunm

HacTpanBaeMble NpepbiBaHUA
[Mbkne BO3MOXHOCTU Bypepunsaunmm AaHHbLIX

PacwupeHHble pyHKUMKU MT:
Pe>XXnM MOHUTOpa CNOB

PeXX1M MoHUTOpa N36paHHbIX CO0BWEHNN
CoBMeuweHHbIN pexxuM OY 1 MoHUTOpa coobLeHnn
3anyck MOHUTOpPA NO BbIOpaHHOMY COOOLLEHUIO

NpenmMmyuwiecTBa
CooTBeTcTBUE cTaHAapTy OCT P 52070-2003

[MBKNN NHTErpnpoBaHHbLIN NHTepdenc
ynpaBasatouwero BblducanTend (UM) c MKO no
[OCT P 52070-2003 (OCT 26765.52-87) /
MIL-STD-1553B ¢ ncnonb3oBaHmeM BHeWHUX
npyeMonepeAaT4YnKoB

BHyTpeHHee O3Y 4Kx16, pacwupsaemMoe a0
64Kx16 c ncnonb3oBaHmneM sBHewHero 03Y

Bbi6op KoHDUrypauum nHtepdenca c UMl w
Pa3AUYHbIMN PpEXUMaMN NAMSTH

[IporpamMMmpyembin BblI6OP
TaKTOBOW YacToTbl 16/12 Mlu

PacwwupeHHble pyHkumm KW, OY, MT

O6nacTb NpUMEHeHUs

ConpsixXeHne ynpaBASIOWEero BbIYNCAUTENS C
pe3epBMUPOBAHHBLIM NHTEP(ENCOM
MYALTUNAEKCHOro KaHana no

[OCT P 52070-2003 (IOCT 26765.52-
87)/MIL-STD-1553B B aBraunoHHoOW,
KOCMUYeCcKon 1 cneunanm3npoBaHHOM
annapaType pa3nNYHOro

(PYHKUMOHANBHOMO Ha3Ha4YeHUs

[locTpoeHune CpeACTB TeCTUPOBAHUA U OTAAAKN
annapaTHOro N NporpaMMHOro obecneyeHus
cucTeM ynpaBneHus, ncnonbsyrowmx MKO




bUC 1895BA3T

BC 1895BA3T B paAauUMOHHO-CTOMKOM MCNOAHEHWUN peann3yeT NOrn4eckyro 4acTb YCTPOUCTBA
NHTepdenca MynbTUNNAEKCHOro KaHana nepepayvn pAaHHbIX (MKMA) no MOCT P 52070-2003 w
npeAHa3HavyeHa ANS OpraHn3aumm obMeHa MHPopMauuen n KOHTPOAS nepepayn MHopMauum no
pe3epBupoBaHHOMY (Ay6nnpoBaHHOMY) MKIA B peXXnMax koHTponnepa wuHbl (KLL), okoHevHoro
ycTpouctia (OY), MoHUTOpa wuHbl (MW), ocywecTBasieMon noa ynpaBAeHUEM MUKPONpoueccopa
(ynpaBngwouwlero Bblumncamtens, UMM), c ncnonbsoBaHneM BHeWHUX NpueMonepeAaTHMKOB.

TexHuYyeckue XxapakTepucTUKU

[NopaepXka PYHKUMOHMPOBAHUSA

ycTpoucTBa nHTepdenca MKIMA B pexnMax
KOHTpoAnepa wiuHbl (KW), okoHeYyHoro
ycTpoucTtsa (0Y), MoHuTopa (MW) nan
coBMeuwleHHoro pexuma OY/MUW, c
NporpaMMHbLIM BbI6GOpOM TpebyeMoro pexmnMma

[MOKNN MHTerpmnpoBaHHbIN HTepdenc ¢ L[N,
obecnevymBaroLWLNM rMbKOCTb B Bblbope
KOH(pUrypauum 1 BO3MOXHOCTb NPAMOro
NOAKNAKOYEHUS K WWMPOKOMY pSaAY 8-MU U
16-pa3pAaaHbIX MUKpONPOLECCOPOB, C
NCNoNAb30BaHNEM MUHUMANBLHOIMO KOAMYeCTBa
BCNOMOraTeAbHON BHEWHEN NOMMKU

[lporpaMMHO 3apaBaeMble pa3HOBUAHOCTU
(opMMpOBaHNS BbIXOAHOIO CUrHana
3anpoca Ha 06paboTKy NpepbiBaHUS

BO3MOXHOCTb peanmsaunu pexxmMoB padboThbl
MoHUTOpa MKMA: cAOBHbIM MOHUTOP, MOHUTOP
CO0OUWEHNIN, COBMELLEHHbIN PEXUM

OY 1 MOHNTOPa COOBLEHNI

Hanpsa)eHune nutanua + 5,0 B,
AONYCTUMOE BXOAHOEe HanpsXeHune po +5,5 B

108-BbIBOAHOM NAQHAPHbBIM MEeTAaANOKEPAMUNYECKNI

Kopnyc TMna 4226.108-2 c warom
MeXAV BbiBopaMn 0,625 MM
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NNpuMeHeHuUe

ConpsXeHune, C NCNOAb30BaHNEM BHELHUX
npMeMonepepAaTyYMKoB, YNPaBAAOLWLEro
BbluncamTend (L) c pesepBrnpoBaHHbLIM
(Ay6nmpoBaHHbIM) MKIMA no FOCT P
52070-2003 B aBMAaUMOHHOWN, KOCMNYECKON U
cneunanm3npoBaHHOW annapaType pa3nnyHoro
(YHKUMOHANbHOIro Ha3HavYeHns

YpOBHW CTOMKOCTU K BO3AEUCTBUIO CNeumanbHbIX
dakTopos: /.11 -0,1x3Y¥C, 7.N2-7.15-0,1x3YC, 7.16
-4YC, 7.17 -5YC, 7.18 -1,5x2YC, 7.110-7.111-0,1x3
YC, 7.C1-7.C3-50x4YC, 7.C4-7.C5-4YC,
TUPUCTOPHBLIN 3P EKT NPU BO3ALNCTBUN PaKTOPOB
/.K9 (7.K10) oTtcyTcTByeT, noporoBble A3 no
TUPUCTOPHOMY 3D PEKTY NPU BO3AEUCTBUN
dakTopoB 7.K11 (7.K12) > 68 MaB*cM2/Mr

BHyTpeHHee, pa3zpensemoe c Uf1, ctaTnyeckoe
O3Y o6bemMoM 4K 16-pa3paaHbIX CAOB

Pe>XXnM paboTbl C NCNOAb30BaHNEM
BHewHero paspengemoro 03Y
(06beM appecyeMoro NpoCcTpaHCTBa)

Bbi6op KoHDUrypauun nHtepdenca
c UM n pasnnyHbIMK pexxmuMaMmn NaMATH

[IporpaMMHbIN BbIOOP TaKTOBOW HaCTOTbl
CMHXPOHW3auun MuKpocxemsol: 16/12 Mlfy




CbIC 1920BK014

Mukpocxema 1920BK014 npepcTaBAsieT cO60M KOHTPOAAEP MYABTUNAEKCHOro KaHana no OCT P 52070
C UHTerpupoBaHHbIM 1Y, Mukpocxema 1920BK014 obecnevnBaeT conpsaXXeHne npoueccopa C
pe3epBupoBaHHOU Marnctpanbto no OCT P 52070. OHa no3BoASieT CyWweCcTBEeHHO YAYHWAUTb
MaccorabapuTHble XapakTepuctukn P2A (3a cHeT uHTerpaunn B eAMHOM KpUCcTanne MUKpPOKOHTPOANEPa
N NnpueMonepeAaTYMKoOB) U COKPATUTb KOAMHECTBO TpebyeMbliX HOMUHANOB HAaNPsXXeHN NNTaHWUS.
Mukpocxema 1920BK014 BbinonHEHA B paAMaUMOHHOM MCNOAHEHWU C NOBbIWEHHOW CTONKOCTbIO K BBP

O6uwMe XapaKTepUCTUKH OCHOBHbIe TeXHU4YecKkue XapakTepUCTUKH

TexHoNOrna N3roToBAeHUS - [lporpaMMHO BblbMpaeMasa TakToBas

KMOMN KHW 0,18 MkM yactoTta FC-16 Mly (12 Mlu)

Kopnyc - nAnaHapHbIn PeXuMbl KOHTPOANEPA WWHbI, OKOHEYHOrro

MeTannokepammnyeckmnn (108 BbIBOAOB) YCTPOUCTBA, MOHMTOpPA WuHbI no (OCT P 52070

Macca M1KpocxeMbl He 6onee 4 r Hanpsixerue nutanmna UCC - ot 3,0 po 3,6 B ToK O6nacTb NpUMeHeHus )

YCAOBWS SKCnAYaTaUmm: -60°C ... +85°C noTpebaeHnst AuHaMmnyeckmnii I0CC - He Gonee 700 MA bopToBas PIA ycTponcTs nHtepdenca MKMNA -
BXoAHOE HanpsixeHue Ul - no (OCT P 52070 ana wnpokoro papa nspenmn

BBCT

He MmeHee O B, He 6onee 3,6 B

BcTtpoeHHoe CO3Y 8Kx16 € n36bITOYHbLIM
KOAMPOBaHMEM X3MMUHra
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40Y0CT i
40Y0CT - yeTblpexKkaHaNbHbIM oNepaumoHHbIN ycnanTens (OY) c o6paTHOM CBA3bIO NO TOKY,
npeAHa3Ha4vYeHHbIN AN UCNOAb30BaHUA B TPakTe NnpneMonepeAaTynka BbICOKOCKOPOCTHOIO //(llllllll,‘
MVABTUNNAEKCHOro KaHana nepepayun paHHbIX (MKIMA). ABa kaHana OY ncnonb3yoTca Ang 6n0Ka

nepepaTyMKa U paccHMTaHbl Ha 6onbWKe BbiXoAHbIe TokK (A0 500 MA), ABa ApYrux — Ha

MeHbWwMe (A0 130 MA) n ncnonb3yoTca ANA 6AOKa NpueMHUKa. KaHanbl nepepaTynka

YCTONYMBO paboTatoT Ha HU3KOOMHYIO Harpy3ky Npu KosdunumeHTax yCuneHns BNAOTb AO <>

KY=+31nRH=100M 1 nmetoT (pyHKUWNIO BbIKAKOYEHUSA KaXXAOro KaHana, He3aBuUCuUMo

nepeBoASLLYIO BbIXoAbl OY B BbICOKOMMNEAAHCHOE COCTosiHMe, KaHanbl NpeMHuKa YCTONYMBO |

paboTaloT Npu KoapdpunumeHTax ycuneHma Bnnotb Ao KY = +1. B OY ncnonb3oBaHa HoBa4 ‘ I | ‘ ‘ I ‘ I | ‘ ‘ I

apXuUTeKTypa BXOAHbIX KAaCcKaA0B, OCHOBaHHAs Ha HECUMMETPUYHOW MOCTOBOW CXeMe C LR
NCNOAb30BaHMEM KOMNNAEMEHTapHbIX «NeperHyTbiX» KaCKOAOB, N03BOASOWAdA NOAYYNTb
XOpowune AnHaMu4yeckme napamMeTpbl NP MUHUMANBHOW «3INEKTPUHECKON ANHE,

NpeuMyulecTBa O6nacT npuMeHeHus
BepxHA4a rpaHMYyHasa YacToTa NONAOCHI [lpnemonepepatymkn MKIMA
nponyckaHus 6onee 240 Mlu NpyeMonepeaaTynkm xDSL

(KY = +4) A\paiiBepbl kabenbHbIX MOAEMOB
CKOpOoCTb HapacTaHUA BbIXOAHOIO A\paliBepbl BUAEO-KaHANOB
HanpsaXeHunsa - 1030 B/Mkc Bychepbl AL 1 LAN

MakKCcMManbHbIN pa3MaX BbIXOAHOMO
HanpsaXeHua - 7.6 B (Ul = 5 B)

BbixoaHou Tok - 500/130 MA

Anana3oH pabo4dnx TeMnepaTyp
oT -60 po +125°C

TDaHCI/IMI'Ie,A,aHCHbIe VCUNAUTENN




20VOCT mmnn

20YOCT - pByXKaHaNnbHbIV onepaunoHHbIN ycunmTennb (OY) c obpaTHOWM CBA3bLIO NO TOKY,
obecnevynBaoWn Xopowne AMHaMmn4eckme NnapaMeTpbl B WWMPOKOM AMana3oHe YacToT U

KO3 DNUNEHTOB YCUNEHUS, YCTONYMBO PabOTaOWMM HA HU3KOOMHYIO Harpy3ky Npu KosdduuneHTax
ycuneHna BnnoTb A0 KY = +3 1 RH= 10 OM. B OY peannsoBaHa pyHKUMNA BbIKAKOYEHUA KaXXAOro KaHana
He3aBUCUMO, NepeBoAdALLasa BbiXxoabl OY B BbicokoMMnepaaHCHoe cocTtoaHue, B OY ncnonb3oBaHa HoBas
apXUTEeKTYpa BXOAHbIX KaCKaAOB, OCHOBAHHAs HA HECUMMETPUYHOW MOCTOBOW CXeMe C UCNOAb30BaHUEeM
KOMNAEMeHTapHbIX «NeperHyThiX» KaCKOAOB, N0O3BOAAOWAA NOAYHUTL Xopowne AnHaMnyeckue :
napaMeTpbl NPU MUHUMANBHOW «3NEKTpuYeckon anmHe, OY npepHa3Ha4vYeH AN LCNOAb30BaHUS B | ” ‘ I I ‘ I I I ‘ |

TpaKTe npueMonepepaTHMKa BbICOKOCKOPOCTHOr0 MyAbTUNAEKCHOMO KaHana nepepaydn paHHbixX (MKMA).

NpeuMyulecTBa O6nacT npuMeHeHus
BepxHA4a rpaHMYyHasa YacToTa NONAOCHI [lpnemonepepatymkn MKIMA
nponyckaHus 6onee 240 Mlu NpueMonepeaaTumkm xDSL

(KY = +4) A\paiiBepbl kabenbHbIX MOAEMOB
CKopOCTb HapaCTaHUA BbIXOAHOIMO ADaVIBEDbI BMALO-KaHANOB
HanpsaXeHnsa - 1030 B/Mkc Bychepbl ALUMN 1 LAN

MakKCMManbHbIN pa3MaX BbIXOAHOMO
HanpsaXeHua - 7.6 B (Ul = +5 B)

BbixoaHou Tok - 500/130 MA

Anana3oH pabo4dnx TeMmnepaTyp
oT -60 po +125 °C

TDaHCI/IMI'Ie,A,aHCHbIe VCUAUTENN




OYVOCHZ
20YOCHZ

OYOCHZ2/20Y0OCHZ - opHO 1 pBYXKaHaNbHble onepaunoHHble YCUANTEAN C 06pPAaTHOM CBSA3bIO NO
HanpsaAXeHuto, obecnevynBaroLne BbICOKVIO AMHAMUYeCKyo TOYHOCTb B LWMPOKOM AMana3oHe 4acToT U
yYCTONYMBO paboTatowme Npu Ko3apduumeHTax ycmneHms BNAoTb A0 Ky = +1. ApXUTeKTypa BXOAHbIX
KaCKaAO0B, peanm3oBaHHbIX HA MOCTOBOM AnddpepeHUManbHOM ycuanTene, obecneymBaeT CKOPOCTb
HapaCTaHUS BbIXOAHOMO CUrHAAQ W rPaHNUYHYIO YaCcTOTy MakCMManbHOW MOWHOCTW, paHee
AOCTMXXMMOMN TONBKO B LULMPOKONOANOCHBIX YCUAUTENSIX C 06paTHOW CBA3bO NO TOKY.

NpeunMyulecTBa O6nacT npuMeHeHus
BepxHAa rpaHMYHasa 4acToTa NOAOChHI [lpnemMonepepaTymkm xDSL
nponyckaHus - 210 Mfu (Ky = +2) /\paliBepbl KaBenbHbIX MOAEMOB
(KOpPOCTb HapacTaHws [\paiBepbl BUACO-KaHANOB
BbIXOAHOro HanpaxeHua - 940 B/MKC Bychepbl AN 1 LAN

MaKCMManbHbIN pa3MaX BbIXOAHOMO
HanpsaXeHua - 7.2 B (Un = +5B)

BbixoaHoW ToK - 130 MA

Anana3oH pabo4dnx TeMmnepaTyp
o1 -60 po +125°C

TpaHCMMNeAaHCHbIe VCUAUTENN
AKTUBHbIE (PUALTPbI




OAHMM U3 HanpaBNEeHUU AeATeNbHOCTU KOMNaHUU ABNSIETCH pa3paboTka
CP-6nokoB. HUXe npuBepeH CNUCOK pa3paboTaHHbIX 6NOKOB.

CuHTesanpyemMmas RTL-Mmopenb
CNOXXHO-(PYHKUMUOHANbHOro 6noka sapa
BbICOKONPOMU3BOAUTENbHOro npoueccopa
undppoBon 06paboTKU CUrHANOB C
BeKTOpHO-KOHBenepHoun VLIW/SIMD
apxutektypou NM(C3

CuHTeaupyeMaa RTL-Moaenb
CNOXXHO-(PYHKUMUOHANbHOro 6noKa BEKTOPHOro
conpoueccopa

CuHTe3npyemMmas RTL-Mmopenb
CNOXXHO-(PYHKUMOHANbHOro 6nokKa
CUHXPOHHOro 6auToBOro
KOMMVYHUKAQUMUOHHOro NOpTa BBOAA/BbIBOAA

CuHTe3npyemMmasa RTL-Mmopenb
CNOXXHO-(PYHKUMOHANBbHOro 6noKa
BUAEOKOHTPONNEPa BbICOKOro paspeweHus

CuHTesanpyemMmas RTL-mopenb CP-6n0Ka
KoHTponnepa cMapT-KapThbl

CuHTesanpyemMas RTL-mopenb CP-6n0Ka
KoHTponnepa NAND dbndw-naMaTu

CuHTe3npyemMmas RTL-Mmopenb
CNOXXHO-(PYHKUMOHANBbHOro 6noKa
BbICOKOCKOPOCTHOrO ONTU4YeCcKoro
npueMonepepaTyMKa

CuHTe3npyemMmas RTL-Mmopenb
CNOXXHO-(PYHKUMOHANBbHOro 6noKa
peckpeMbnepa DVB CSA 2.1

CuHTe3npyemMmas RTL-Mmopenb
CNOXXHO-(PYHKUMOHANbHOro 6noKa KOHTpPOANepa
SRAM/NOR-namMaTu ¢ uutepceuncom AXI

CuHTesanpyemMmas RTL-Mmopenb
CNOXXHO-(PYHKUUOHANbHOrO
6Nn0Ka KOHTpONnNnepa KaHana SpaceWire

CuHTesanpyemMmas RTL-Mmopenb
CP-6noka Kpuntoappa GOST

CuHTe3npyemMmas RTL-Mmopenb
CNOXHO-(PYHKUMOHANbHOro 6Nn0Ka YCTPOUCTBA
3aXBaTa BUAEOU306pakKeHUA

CuHTe3npyemMmas RTL-Mmopenb
CNOXHO-(PYHKUMOHANbHOro 6n0Ka YCTPOUCTBA
3aXBaTa ayAUMOAQHHbIX CTaHAQPTa 125

CuHTe3npyemMmas RTL-Mmopenb
CNOXHO-(PYHKUMOHANbHOro 6n0Ka YCTPOUCTBA
BbiBOAQ BUAeoU306pakeHnUa ctaHpapTa SDI

CuHTe3npyemMmas RTL-Mmopenb
CNOXHO-(PYHKUMOHANbHOro 6n0Ka YCTPOUCTBA
BblIBOAQ aVAUOAQHHDBIX CTaHAapTa SPDIF

[NceBAO ABYXNOpTOBadA NAaMATb

CuHTeaupyeMaa RTL-Moaenb
CNOXXHO-(PYHKUMOHANBbHOro 6noKa
npoueccopHou cucteMbl NMU

Ha 6a3y aapa NM(C3

CuHTe3npyemMmas RTL-Mmopenb
CNOXXHO-(PYHKUUOHANbHOrO
6Nn0Ka UHTepBaNnbHbIX TAaUMepOB

CuHTeaupyeMaa RTL-Moaenb
CNOXXHO-(PYHKUUOHANbHOrO
6n0Ka UHTepdenca ¢ BHeWwHen NaMATHIO

CuHTe3npyemMmasa RTL-Mmopenb
CNOXKHO-(PYHKUMOHANbHOro 6noKa reHepaTopa
TaKTOBbIX CUrHANOB U CUrHANOB COpocCa

CuHTe3anpyemMmas RTL-mopenb CP-6n0Ka
KoHTponnepa uutepdeuca DVB-Ci

CuHTesanpyemMmas RTL-mopenb CP-6n0Ka
AeMynbTUNNEKCopa TPAHCNOPTHOro NOTOKaA

CuHTe3npyemMmas RTL-Mmopenb
CNOXXHO-(PYHKUMOHANBbHOro 6noKa
BbICOKOCKOPOCTHOrO ONTU4YecKoro
npueMonepepaTYMKa BUAEONOTOKA
B peanbHOM BpeMeH#M

CuHTe3npyemas RTL-Mmopenb
CNOXXHO-(PYHKUUOHANbHOrO
6noka peckpeMbnepa DVB CSA 3.0

CuHTe3npyemMmas RTL-Mmopenb
CNOXKHO-(PYHKUMUOHANbHOrro 6noKa KOHTponnepa
SRAM/NOR-namMaTu ¢ uutepcpeuncom MCIF

CuHTe3npyemMmas RTL-Mmopenb
CP-6noka Kpuntosappa AES

CuHTe3npyemMmas RTL-Mmopenb
CP-6noKa NoTOKOBOU KPpUNTOOO6Pa6OTKM

CuHTe3npyemMmas RTL-Mmopenb
CNOXXHO-(PYHKUMOHANbHOro 6n0Ka YCTPOUCTBA
BbIBOAQ aYAMOAQHHbIX CTaHAQpTa I2S

CuHTe3anpyemMmas RTL-Mmopenb
CNOXXHO-(PYHKUMOHANbHOro 6n0Ka YCTPOUCTBA
3aXBaTa ayAUOAaHHbIX CTaHAQpTa SPDIF

CuHTe3npyemMmas RTL-mopenb CP-6n0Ka
06paboTKKU AaHHbIX NO anropuTtMy DES

CuHTe3npyemMmasa RTL-Mmopenb
CNOXXHO-(PYHKUUOHANbHOrO

6n0Ka YCTPOUCTBA BbIBOAQ
BuaeonsobpaxeHus ctaHpapTa DisplayPort

YCTPOUCTBO 3aWUTbl NAMSATH

KoHTponnep BHeWHUX npepbiBaHUM




OTeyecTBeHHas HeilpoceTeBasi nnaTdopMa Ha 6ase NeuroMatrix

>

OTeyecTBeHHasa HeupoceTeBaa NNaTPoOpMa
W]y

(@
P
< NeuroMatrix 4

Core

«MoAVYAb>» - 0OAUH U3 KPYNHEUWUX AU3aUH-UEHTPOB CTPaHbI
C 1990 r. - Ha pblHKe npoueccopoB ANS 06paboTKM CUTHANOB U 60NAbLWINX 06bEMOB AQHHbIX

Pa3paboTaHo 1 BbiBepeHO Ha pbiHok6onee 40 CBENC n BAC

Pa3paboTaHa co6CcTBEHHAs YHUKANbHAS apXuTekTypa ceMencTBa HenpoceTeBblX npoueccopoB - NeuroMatrix Core (c 2015 - NM(C4)
Pa3paboTtaHo 1 nponssoanTca 6onee 30 TnoB 60pTOBOro 060pyAOBaHUA ANS aBUAUKWK, KOCMOCa

Pa3paboTtaHo 6onee 50 [P-6nokoB

O6AaCTN NPUMEHEHUS NPOAYKUMN: paAnONOKaUUS, BUAEOOOPaAbOoTKa, HEMPOHHbIe ceTn, poboToTexHnkKa, SDR HaBuraums n cBs3b,
acTpoopueHTaums, uudpoBoe TeneBNAEHNE, MYNbTUMEANA, TOHKUE KAVEHTbI, N AP

OTeyecTBeHHble npouyeccopbl NeuroMatrix
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OcHOBHbIe 06nacTU NpUMeHeHuUd

Paanonokaums, BUAeoo6paboTka, HEMPOHHbIE CeTK, pPO6OTOTEXHWKA, HAaBUraums U CBA3b, aCTPOOPUEHTaUMS, uMdpoBoe TeneBUAEHNE, MYNbTUMEAMA, TOHKUE
KAVIEHTbI, U Ap.

Knacc - 32/64-pa3pspHble RISC/DSP ¢ pukcnpoBaHHOW 1 NAaBatoWwen apudMeTUKon

Bbicovanwas npon3BoANTENbHOCTb Ha BEKTOPHO-MaTPUYHbIX onepaunsax (HeMpoHHble ceTn, 06paboTka papAnONOKAUMOHHBIX, BAAEO U CUTHANBHBIX AQHHbIX)
ANHaMU4Yeckn n3MeHsieMoe COOTHOWeEHNe NPOU3BOAUTENBHOCTU U pPa3pSAIAHOCTH

[aTeHTbl Poccunckon Pepepauunn, CLUA n Kopeu

JneMeHTbl NpoAVYKTa ¢ A

KnroyeBou aneMeHT

1300 NEKTPOHHbIN .
KnroyeBou MoayAb PblHOYHbIN

JNeMeHT NPOAVKT
(nporpaMMHO
-annNapaTHbIU

OTeyecTBeHHasN KOMNNeKC,

HelpoceTeBas NHCTpYMeHTanbHoe . NAK)
NnaThopMa no Middleware NWHcTpyMeHTanbHoe NO

KnroyeBble aneMeHTbl HenpoceTeBoM NNATPOPMbI

IP-Aapo NeuroMatrix Core

nmDL (NeuroMatrix® Deep Learning
KOMNAEKT annapaTHbIX U NPOrpaMMHbIX
CpeACTB ANS pa3paboTky KU peannsaunm

Ha Henponpoueccopax NeuroMatrix®

HeupoceteBoun yckoputenb MC127.05 Ha rNYyOOKNX HEUPOHHBIX CeTel BcTpanBaeMbin Bbiuucnutenb MC 121.01
npoueccope NM6408 Ha npoueccope NM6407




TPAPUK-MOHUTOP®

KOMNOHEHTbI CUCTEMDI

TMServer

TMServer 9BAIeTCA ceTeBbIM NPOrpaMMHbIM BUAEOAETEKTOPOM,
aHANAU3UPVHOLWMM BUAEONOTOK, (hopMmnpyemMbin ypaneHHou |P-kamepon nam
MeAna-cepBepoM. [opAepXNBAKOTCA Pa3ANYHbIE NPOTOKOAbI AOCTABKU

MeANaKOHTeHTa, B YacTHOCTU RTSP/RTP, n pasnnyHble cTaHAQPTbI OKaTuUSA
Buaeo - H.264, MPEGZ, MPEG4 nan MJPECG.

Ang npyemMa n o6paboTkn unMdpoBoro BUAEO B NporpaMMe NCNOAb3YeTCH
KPOCCNAQTOPMEHHbIN MYNBTUMEAUNHBLIN dpenMmBopK GStreamer.

[lporpaMMa aBngeTca HacTpanBaeMbiM TCP/IP cepBepoM n npepocTaBAdeT
KAMEeHTaM BO3MOXHOCTb YAANEHHOMo YNpaBAeHUS U NOAYYEHUS
CTaTUCTUYECKNX AQHHbIX.

TMServer 9BASI€TCS KOHCOAbHOW NPOrpaMMon.

TMControl
TMControl - 3To GUI npunoxeHne aAna ynpaBAeHUS NPOrpaMMHbIM
AeTeKTopoM TpaHcnopTa TMServer.

PYyHKUNOHaNbHble Bo3MoXHoCcTK TMControl:
HacTpownka napamMeTpoB coepnHeHns N noakatodeHue K TMServer
[lonyYeHue oTHEeTOB 0 COOpPaHHbIX AQHHbIX
I3MeHeHne napond aAMUHUCTPATOPA
I3MeHeHne ceTeBbIX NApaMeTpoB NOAKAKYEHNS
YcTtaHoBKa URL ang noakntoveHnsa K IP-kamepe
[1pOCMOTP NOTOKOBOI0 BUAEO
[lony4eHue n coxpaHeHne epAUHUYHOIo BUAEO KaApa
Pa3MeTka 30HbI aHaNAM3a
HacTpownka peTekTopa TPAaHCNOPTHbIX CPeACTB
CoxpaHeHue 1 3arpy3ka HaCcTpPoeK AeTeKTopa
I3MeHeHne peXxnMa paboTbl pAeTekTopa (HaCcTpoeYHbIn/paboyuni)

TMKernel

TMKernel aBngetca nporpaMMHbLIM MOAYAEM BUAEOAHANUTUKU N CAYXKUT ANS
06paboTKN NOCAEAOBATENABHOCTEN BUAEOKAAPOB C LUenb 06HApYyXeHUs n
KAaCCMUKauum TpaHCNOPTHbLIX CPeACTB.

TMKernel npeacTaBnsieT cob6on cneunanmnpoBaHHYO BUOANOTEKY
PYHKUMN 06pabOTKKM (pacno3HaBaHUS) N306paXeHun, NpepHa3HAvYeH ANS
paboTbl B cpepe TMServer, HO MoOXeT ObITb UCNOAL30BaH W B COCTaBe
APVYrUX cMcTeM BnAeoaHannsa.

[1pn co3pannmn TMKernel npuMeHanacsk raybokasa onTuMmMsaunsa anropuTMoB
06paboTKN N306paKeHUN.

PYHKUMN MOAYAS NO3BONAKOT N3MEPATb XapakTepUCTUKN AOPOXHOro
ABUXEHUS N0 KAaXXAOW N3 NONOC ABUXEHUS (A0 6 NONOC) B None
HabAoAeHKUS. [locne 06pabOoTKKM KaXXA0ro Kappa NOCAeAOBATENBHOCTH,
TMKernel popMupyeT ANS KaXXAOM NOAOCHI CTPYKTYPUPOBAHHbIE AQHHbIE CO
cnepyowen nHpopMaumen o6 06HapyXeHHbIX TPAHCNOPTHBLIX CPEACTBAX
(TO):

CkopocTb 06HapyxeHHHoro TC (KM/4)

AnviHa o6HapyxeHHoro TC (M)

BpeMeHHOW nHTepBan MexAy 06HApyXeHHbIM 1 npeablaywnM TC

PacnonoxeHune obHapy>eHHoro TC Ha nsobpaxeHuun (X n Y koopamHaThbl
UeHTpa NPAMOYronbHWKa, onncaHHoro Bokpyr TC)

Knacc obHapyxeHHoro TC

[lpn3Hak HaxoxaeHna TC B 30He n3MepeHnsa 3aHATOCTU

TMKernel onpepenseT cneayrowme knaccol TC:
MOTOUMKADI
/\erkoBble aBTOMOOUAN
[lnkanbl 1 rpy30Bble aBTOMOOGUAK ANMHOW A0 11 MeTpoB
[py30Bble aBTOMO6OUAU AAMHOM OT 11 A0 14 MeTpoB
[py30Bble aBTOMOOUAU ANMHOW CBbiWwe 14 MeTpoB
ABTOOVCHI

TMAPI
TMAPI - 6ubnmnoteka pyHkumm (SDK) aons pa3paboTkm NOAb30BATENbCKUX
NporpaMM YAQNEHHOro ynpaBneHnsa BnaeopetTekTopamu TMServer,

[IpepoCTaBASIET BbICOKOYPOBHEBBLIN MHTEpMENC AN HACTPONKU
BUAEOAETEKTOPOB, NEPEKNAYEHUNS PEXUMOB paboTbl N NOAYHEHUS]
pPe3yAbTaTOB N3MEPEHUI.

«Tpadunk-MoHUTOP®>» - 3TO CEMEeNCTBO NPOrpaMMHbIX NPOAYKTOB, NpeAHa3HauYeHHbIX AN 06paBoTKY
NOTOKOBOro BUAEO OT IP-kaMep € Luenbto U3MepeHUs NapaMeTpoB TPAHCNOPTHOrO NOTOKa B pe3yAbTaTe
aHaAM3a BUACOKOHTEHTA.

BupeoaHanutuka obecneymBaeT peweHue
cnepyroWMX DYHKUMOHANDBHbBIX 3aAaM:

OAHOBpPEMEHHbIWN aHAaAN3 HECKOABKMX NONOC ABUXEHUS (A0 6 NOAOC).

Knaccnukauus TpaHCNOPTHBLIX CPeACTB NO CAeAVIOWWM TUNaM:
\erkoBble aBTOMOOUAN
[lnkanbl 1 rpy30Bble aBTOMO6GUAK AnMHOW A0 11 MeTpoB
[py30Bble aBTOMO6UAU AAMHOM OT 11 A0 14 MeTpoB
[py30Bble aBTOMOOUAU ANMHOW CBbiwe 14 MeTpoB
ABTOOVCHI
MOTOUMKADI

ABTOMaTMN4eckoe 06HapyXeHne CAepyioWnX COObITUN Ha KaXXAOW NOAOCE
ABVXEHUS:

OcTaHoBKa TPaHCNOPTHOMo CpeACTBa

HapyuweHune CKOPOCTHOro pexmnma

ABW>XeHne BO BCTPEYHOM HanpaBAeHUN

Havano o6pa3oBaHNS U OKOHYAHUS o4epeAn UAN AOPOXHO-TPAHCNOPTHOW
NPOOKW.

I3MepeHne XxapakTepucTUK TPaHCNOPTHOMO NOTOKA OTAEABHO ANS KaXXKAOW
NONOCH!:

Obulee KOAMYECTBO TPAHCNOPTHbLIX CPEACTB, NpoexaBLlWNX 3a 3apAaHHoe
BpemMs

Konn4yecTtBo TPaHCNOPTHbLIX CPEACTB KaXAOro TMna

CpeAHAs CKOPOCTb ABUXEHUA BCeX TPAaHCNOPTHbLIX CPeACTB

CpeaHSASA CKOPOCTb ABUXEHUS TPaHCNOPTHbLIX CPEACTB KaXXAO0ro T1na

CpeaHeKBappaTUYHOE OTKAOHEHWNEe CKOPOCTH

CpeaHee paccTodaHWe MexAY TPaHCNOPTHLIMKU CpeACTBaMu

CpeAHUN NHTepBan N0 BPEMEHU MeXAY TPaHCNOPTHLIMU CpeACTBaMU

OueHkKa 3arpy>XeHHOCTM NONOChI B NpoUeHTax

KonnyecTtBo 3apUKCMPOBaHHbIX COBbITUN HA NOAOCE




