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A ' P KC TexHn4eckue Bonpockl co3gaHua MOM

TexHnuyecKkue TpebosaHmne K MOM ycn0BHO pa3aesieHbl Ha YeTbipe rpynnbi:
1. TpeboBaHuA K pa3nnyHbim Bugam namatn FLASH, MRAM, DDR, EEPROM
2. TpeboBaHua k M3M ana CBY annapatypsl BY MPM, LUMPM, ®OC

3. TpeboBanua k M3M ana undpposomn obpabotkm MUCOTPC, ULOCPC

4. TpebosaHua kK MIM gna ontuyeckmx cpeacts ceasu Oy, d4M
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POCCHWCKWE KOCMMWUYECK A

EMbl

TexHn4eckue Bonpockl co3gaHua MOM

TpeboBaHMA K pa3nnyHbim Buaam namatu FLASH, MRAM, DDR, EEPROM
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m P KC TexHn4eckue Bonpockl co3gaHua MOM /

POCCUWCKUE KOCMWYECKWME CUCTEMBI

TpeboBaHMA K pa3nmyHbiMm Bnaam namatu FLASH, MRAM, DDR-2, EEPROM

Mopaynu sHeproHe3aBMCUMOWN
3NEKTPUYECKM
nepenporpammupyemon NamaTu
NAND Flash;

Mopaynn AgMHamMmn4eckoro

onepaTnBHOro 3arnoMnHaroLero

yctpomncTtea DDR;

Moaynn MRAM namatu
Pa3IMYHON EMKOCTMW.




SYPKC

OCCUACKWE KOCMWUECKME CUCTEMBI

ﬂ ynp

TexHn4eckue Bonpockl co3gaHua MOM

TpeboBaHusa Kk MOM ana BY MNPM

BbicokouyacToTHoe npuemHoe yctponcteo (BY MPM) npeaHa3HayeHo Ans
YyNpaBaAemoro YyCuJeHuUA 3anpoCHOr0 CUrHasa WM nepeHoca ChnekTpa
saxi  BXOAHOTO CUTHaNa Ha KBaApaTypHYHO MNpomexyTouyHyto 4actoty (IQ

Ynpasnsembin
aTTeHaTop

Yy

Yeunutens

KsagpatypHbIn

| pemogynsaTtop

Frny
a0 ™ NpeobpasoBaHme).

T Fret

B coctas M2OM BXxogAT cnegytowme snemeHTbl:
- yNpaBiAeMbl aTTEHHOATOP;
- yCUnuTens;
- KBAAPATYPHbIN AEMOAYNATOP.
NapameTpbl MOM:
YactoTa BxogHoro curHana FBX = 5715...5765 Mlu.
YacTtoTa curHana retepoauHa FIET = 5665...5765 M.
[nana3oH U3MmeHeHMA NpomMerKyTouHoM YactoTbl FMY = 0,01...50 MIw.
MolHocTb BXxogHoro curHana PBX = -(150 ... 60) aBBr.
KoadpdunumeHT ycnnenms (npu 3amkHyTbix KOHTakTax Al, A2) K= (35 + 1,0)ab;
HepaBHomepHoCTb AYX B nonoce BXOAHbIX YacToT He 6bonee 0,5 ab.
KCB Bxoaa He 6onee 2.0 (Bo/IHOBOE CONPOTUBAEHME BXOAHOTO TpakTa 50 Om).
JnHamunuyecknin amanasoH atreHtoaTopa (0...30) ab c warom 1 ab.
KoapdULUMEHT HENUHEMHbIX WCKAaXKEeHUM, WU3MEPEHHbIM 2-X YaCTOTHbIM
meToaom npu PBXmax He 6onee muHyc 25 ab.
10. Pa3HocTb da3 mexay KBagpaTypHbimm Bbixogamu [P = (90 + 2)[]
11. Pa3HOCTb aMNAMUTYA MeXKAy KBaApaTypHbiMM Bbixogamu He 6onee 0,4 ab.
12. KCB Bxopa retepoauHa He 6onee 1,5.
13. BxogHoi ypoBeHb curHana retepoamua PFET = (0 ... 5) ABMmBT.
14. Hanps»keHue nutaHua M3M UM =5 B (3 B).

OO ~NOOUAWNRE
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POCCUWCKUE KOCMWYECKWME CUCTEMBI

TexHn4eckue Bonpockl co3gaHua MOM

TpeboBaHma K MAM gns ®OC

Bxl
Bx |
KsappaTypHbiit > Md;a3?12::2
BxQ MoZynsiTop ay. p
—>
Ynp

T Fret

Ycunutens

. BY &OC npegHa3HayeH Aana ¢GoOpmMUpPOBaHMA  CREKTpa
| BbIXOAHOro curHana Mry
B coctas MOM BxogAT cneaytowme sNemMeHTbl:

- KBagpaTypHbI MOAYNATOP;
- pa3oBbIN MoayNAToP;
- yCUAuTenb.

MapameTtpbl MOM:

1.

HwnN

© NO W

10.

[AwnanasoH 4YacToT BbixogHoro curHana ot 3380 go 3450 Mru.

3.2 [Inana3oH 4acToT MOAY/INPYIOLWMX KBAAPATYPHbIX CUTHANIOB

F —oT Hyna go 100 My,

3.3 lNogaBneHne cUrHana reTepoAanHa Ha Bbixoge moaynAaTopa He meHee 30
nb.

3.4 BxogHoW ypoBeHb curHana retepogmHa (0...5) abmBT.

3.5 ®a30BbIN MoaynsaTop — Koanyectso anckpet pasbl N = 26.

3.6 MaKkcMmanbHaa TaKTOBaA YacToTa ynpasaatoLwero cmrHana 20 Mrlu,

3.7 HepaBHOMEPHOCTb YPOBHA BbIXOAHOIO CUrHasna B paboyem ananasoHe He
6onee 0,5 ab. B nwboi nonoce 20 Mly B paboyem AmanasoHe 4acToT
HepaBHOMEPHOCTb A0/*KHa bbITb He 6onee 0,2 ab.

3.8 BbIixogHas mouwHocTb P1ab npn KoadPpuumMeHTe HEAUHEMHBIX NCKaXKeHUN
He 6onee muHyc 25 ab - He meHee 5 MBT.

3.9 KCBH BbIxoga ona AMHUM ¢ BOAHOBbLIM conpoTmaieHnem 50 Om B pabouem
Anana3oHe YyactoT — He 6onee 1,5.
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WACKWE KOCMWUECKME CU

TEMbI

TexHn4eckue Bonpockl co3gaHua MOM

TpeboBaHusa k MOM ana MUCOIPC

o3y

nnsy

VCC—>

GND——

-

AN

DATA, ADR

N\

A

CPU

(«—CurHasnbl 3a LWNTblI—

MuKpocxema
3alWunTbl OT
TUPUCTOPHOTO
addekra
(1469TK025)

JTAG

M3M MHOrokaHanbHOro UMPPOBOro CUHTE3a OTCYETOB rpynnoBbiXx paguocurHanos (MLCOIPC) ponkeH
cogeprkaTb B cebe cneayroume 0OCHOBHble GYHKUMOHANbHbIE Y3/bl:

— Kpuctann mukponpoueccopa 1892BM206 nam aHanOrMYHbIN;

—MNN3Y He meHee 128 MbuT;

— O3Y/DDR He meHee 128 M6uT;

— DNIeMeHT 3aLWmMTbl OT TUPUCTOPHOro addekTa (1469TK025 yKasaH ana npumepa).

[MapameTpbl

M3M:

1. Bce nnHuu taktMpoBaHusa MNANC gonxKHbl BbiTb MAEHTUYHbI APYT APYTrYy UMETb
MWHUMA/IbHbIE OAUHHBI BHYTPU M3M M BHOCUTb MUHUMA/IbHbBIE UCKaXKEHUS
TaKTOBOrO CUrHana.

2. 0O6bem 3CMN3Y He meHee 32 MbauT.

3. Yacrtota pabotbl mukponpoueccopa M3IM MLUCOIPC He meHee 100MTIw,.
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POCCUNCKWE KOCMWUECKWE CUCTEMEI

TexHn4eckue Bonpockl co3gaHua MOM

TpeboBaHusa k MOM ana LLOCPC

Flash-namaTb

DATA

DATA

S
NS

[-CurHanbl ynpasneHnsa— [-CurHanbl ynpasneHns—

«—VCC |0 BANK

3aaHne pexuma
3arpysku

3arpyska v Scrubber
[
(JFM-8001) BQ7VX690T

M3M umdpoBoit 06paboTkn n cuHTesa paanocurHanos (LLOCPC) ponkeH cogepratb B cebe
cnepyowme OCHOBHblEe PYHKLUMOHA/bHbIE Y3/bl:

— Kpuctann MNJIMC BQ7VX695T;

—3CMN3Y ana xpaHeHUA AaHHbIX KOHPUrypauum MNANC;

— KOHTpoanep uenoctHoctu npowmsku MNJINC (scrubber).

MapameTpbl MIM:

1.

Yactota obmeHa no noptam BBOAA-BbiBOAA W TaKTupoBaHua MMJINC MM

LOCPC ot 0 po 600MTu,.
Bce nnHum TaktMposaHua MJINUC gonKHbl 6biTb MAEHTUYHbBI APYT APYrY MMETb
MWHUMANbHbIE ANUHHbBI BHYTPU M3M M BHOCUTb MUHMMaANbHbIE UCKAXKEHUA

TaKTOBOro CUrHana.
O6bem 3CMNMN3Y He meHee 32 MbaunT.
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1 P KC TexHU4yeckune Bonpocbl cozaaHua MIOM

WACKWE KOCMWUECKME C TEMbI

TpeboBaHusa kK MOM ana Oy

Bnok perncrpauum rposoBor akTMBHOCTM «BPIA-2» n3obpakeH Ha
PUCYHKe.

Ha Hem vyctaHoBneHo 48 moayne ¢ mukpocxemon UIC1203,
KoTopble 6yayT 3ameHbl BHOBb pa3pabatbiBaembimu M3M Y. B
pe3ynbrate NAAHUPYEeTCA COKPaTUTb KOJIMYEeCTBO WCMOAb3YyeMblX
moaynen ¢ 48 po 12 npu  coxpaHeHun  dYHKUMOHAnNA,
COOTBETCTBEHHO 3HAYMUTENbHO Y/Ay4ylLAKOTCA MaccorabapuTHbie
XapaKTepucTuKK (B 4 pasa). NnaHupyeTca cTaBUTb Ha 6OPT ABa TaKMX
HoBbIX MOM (BMecTo 0AHOro), 0oAMH U3 KOTOPbIX ByAeT HaxoauUTbCA
B XON104HOM pe3epse.

NapameTtpbl MIM:

- Moaynb ¢OTonpMEeMHOro YCTpPOWCTBa, coaepkawmit CHK, npeaHasHauyeHHyto Ana ObOHapy)KeHua u
NOEHTUOUKALUKM BbICTPO NepeMeLLatoLLMXCA U/ AN MEHAIOLLMX APKOCTb Malopa3mMepHbIX Lieneu;

- pa3mep maTpuubl — 256x256 nukcenen;

- Kagposasa vyactoTa - He meHee 1300 ly;

- yactoTa SP| — He meHee TaKTOBOW YacToTbl/4;

- MEeTa/I/IOKEPAMMYECKMIN KOPMNYC C BXOAHbIM OKHOM, cogepxawmn CHK, obecneumBatoLLyto BbIMOJAHEHUE
bYHKLMOHANa, NnpueMHuUK-npeobpasosaTenb curHana LVDS-CMOS gna npeobpa3oBaHUA TaKTOBOTO CUrHana,
CXeMbl MUTaHUA.




“ P KC TexHU4yeckune Bonpocbl cozaaHua MIOM

POCCUNCKWE KOCMWUECKWE CUCTEMEI

TpeboBaHusa kK MOM ana &M

Kpowku Ho ebbexmubax yoroBro we nokasare

M3M &M b6yaeT ncnonb3oBatbcs B 6/10Ke perncrtpaumm -
ontuyeckoro msnyyenua (BPON) — 3a cyeT nosbllEHUSA
YyBCTBUTENBbHOCTU MOAYNA COKpaliaem pasmep 610Ka B 2 —— ——

L.M.

pas3a: COOTBETCTBEHHO 2 4epTera — CTapbll U HOBbIN

M5— Y
npeactaBneHbl Ha puUcyHke. AHanornmyHo OPI1Y, smecTto 5 .
6onblworo ctaporo 6210Ka NAaHMpPYeTCA CTaBUTb 3 HOBbIX - e B Bl E?-me [
NOBbILIEHWUE HAAEKHOCTM, W OTKa3 OT MMMOPTHbIX | |
KOMMNAEKTYIOWUX (MMnopTo3amelleHue). .

209, .M. Kpriwwa MBMA.711

NapameTpbl MOM:

- MOAyNb NpMeMa OMNTUYECKOTO M3/yYEHUA, COAEPrKALLUM
MaTpuuy GOTONPUEMHbIX YCTPOWCTB;

- KOIMYECTBO KaHaNoB (31eMeHTOB MaTpuLbl) — 16; R
- Nonoca NponycKkaHua KaHana — 0,1-35 Klu; —

- MOPOroBaA OCBELWEHHOCTb Ha AAnHe BOAHbI 0,66 MKM — He -
xyske 1,6-10-9 BT/cm2Mul/2; Q
- MEeTa/l/IOKEPAMMYECKUIM KOPMYC C BXOAHbIM OKHOM,

copepawmn 16 potonpumemHbix ycTpoiicts (botoanonos B

6ecKoprnyCHOM WCMNONHEHUW), YCUAUTENbHbIE 3/1EMEHTbI,

YUN-U3ny4aTenn, NaCCUBHbIE KOMMOHEHTbI.

1540,2
L34
L4

* e i

10:




ﬂ P KC Bbi30oBbI cyllecTBYOLWEN HOPMaTUBHOU AOKYMEHTaumm .
npu cosgaHum MOM

WACKWE KOCMWUECKME C TEMbI

B HacTosiLLee BpeMs HOpMaTMBHasS AOKYMeHTaumsa ana cosgaHnsa MOM oTcyTcTByer.

Cuctema oTe4eCcTBEHHbIX HOPMAaTUBHbBIX TpeboBaHUN K rMOPUAHLIM MUKPOCXEMAaM, B TOM
yucrie, MMKpocbopkam 1 MHOMOKPUCTarnbHbIM MOAYNAM, BECbMa 3arnyTaHHa.

B nocnegHun pas TpeboBaHus K rMOpUOHLIM MUKpOcXemMam YycTaHasnmBanucb 30 net
Haszag, B OCT B 11 073.041-82 «MukpocxeMbl MHTerpasnbHble. Obuime TEXHUYECKMUE YCITOBUSIY,
Npn 3TOM B CcTaHgapTte Obin NpegycMOoTpeHbl cUcTeMa 1 NporpamMmbl KOHTPOSTbHbBIX UCTbITAHUMN,
euHble ANA NofynpoOBOAHMKOBLIX U rMBpuaHbIX Mukpocxem. C apyrom CTopoHbl, B 2001 roay
BBeAeH B Agencrteme otpacneson ctaHgapt OCT B 11 1009-2001 «MHorokpuctanbHble MOLYIIN.
Mwukpocbopku. Ob6wme TexHudeckne ycnosusa», paspabotaHHbin B3ameH OCT B 28431-90
«Mwukpocbopkn. ObLime TEXHUYECKNE YCIOBUS», KOTOPbLIN, OQHAKO, PacrnpoOCTPaHSAETCA TONbKO
Ha NOAMHOXeCTBA MMOPUAHbLIX MUKPOCXEM — MUKPOCOOPKM U MHOFOKpUCTarbHbIE MOAYIN.

[MporpaMmMbl  KOHTPOMbHLIX  UCMbITAHUNA, BKIIHOYEHHbIE B  OTEYECTBEHHbIE 0bLME
TEXHMYECKME YCMOBUSA HA MUKPOCOOPKM M MHorokpuctanbHele mogynu OCT B 11 1009-2001,
ABMAIOTCA pa3HbiMM  (HO CXOXMEe) BapuaHTaMu nporpamMmm, perfiaMmeHTUpyembix obuwmmm
TEXHMYECKMMU YycroBusiMm Ha mMukpocxembl OCT B 11 0998-99. Takum obpasom, aBTopbl
cTaHgapTa BnepBble 3a 30 neT npoaABUIN MOXBalibHYK CaMOCTOSTENbHOCTb, HEe CcTanmu
ornaabiBaTbCs Ha 3apybexHbld OnbIT U co3dann BrOSIHE CaMOCTOSATENbHbIN JOKYMEHT, He
UMEKLLNN, YBbl, HMUYEro obulero ¢ TEXHUYECKOM FIOMMKOM M pearibHOWM XWU3Hb, €Crnin €ro
TpeboBaHMA K NporpamMmmMmam UCMbITaHUW BOCMPUHMMATL ByKBarnbHO.



_ Bbi30BbI CylWecTBYOLWEN HOPMAaTUBHON AOKYMEHTaUum
“ P Kc npu cosgaHum MOM

POCCUWCKUE KOCMUYECKWE CUCTEMBEI

OueHKa 6e3B03BpaTHbIX NOTEPb MUKPOCOOPOK, MHOTOKPUCTaNbHbIX Mogynen, TMbpuaHbIxX

MUKPOCXem, CBA3aHHbIX C NnpoBeaeHnemMm KOHTPOJ/IbHbIX MCNbITaHUM

OCT B 11 1009
OCT B 11 073.041
MIL-PRF-38534H

npu NnpoBeAeHUU KBaANPUKALUMOHHDBIX UcnbITaHuii (OKP 120 —

123 8
WKW NOCTaHOBKa Ha NPOM3BOACTBO) 150
B €AMHULLAX TOAHDbIX U3AeNUN, LWT.
npu NpoBeAeHUn NPMemMo-caaToOuHbIX MU nepuogmyecknx 100 — 70 et
ncnbiTaHUA (cepuitHoe NPOM3BOACTBO) 150
npu NpoBeaeHUM KBaNNPUKALMOHHBIX UcnbiTaHuii (OKP 24 — 25 16
WKW NOCTaHOBKa Ha NPOM3BOACTBO) 30 ’
B Ai€HE}KHOM 3KBUBAJIEHTE, MJ/IH. pyb
npu NpoBeAeHUN NPUEMO-CAATOUYHbIX U MePUNoaAUNYECKUX 20 - 14 et

MCMbITaHWI (cepuiiHOe NPOU3BOACTBO) 30

[Ona noaTeBepXXOeHUs KadecTBa NU3LENUM B HAcTosILLEE BPEMST MCMNOSb3YeTCs TONbKO NpoBeaeHne
OONbLIOro KONMMYecTBa UCMbITAHUW, YTO KPUTUYHO NPU OrpPpaHUYEHHOM KOSIMYECTBE CTPaxoBOro
3anaca Kpuctannos/nnacTuH.



1 P Kc BbI30BbI CyLeCcTBYOLWEN HOPMaTUBHOU AOKYMEHTaumm .
- npuv co3gaHnmn MOM

POCCUNCKWE KOCMWUECKWE CUCTEMEI

OcHoBbiBasicb Ha ngeonormn NCO 9000 (B pepakunm 1987 roga) ctpaterusi rapaHTUpoBaHUSA
KayecTBa AOMKHA onupaTbCsa Ha ONTUMYM B LLECTUMEPHOM MPOCTPaHCTBE npu co3gaHum MOM

U3rotosutenn NoTtpebutenn

3aTpaTbl 3aTparTbl
[oxon [loxon
Pncku Puckun

Onpegenutb mogenu ucnolitaHnn MOM 1 HEYyKOCHUTENBHO en cregoBaTth.

HPOBepKa Ka4yecTBa U3aeina Ha NcnbiTaHnA nsgenvsa B HGOﬁXOﬂ,MMOM TonbKO UCnbITaHMA penpe3EHTaTMBHOI‘;1
CTaaunun NPoOEKTUpPOBaAHUA (KOI',CI,a obbeme n npoeeaneHmne BbI60pKM 13 naptTnn onA
ncnbliITaHUAMU HEBO3MOXKHO HEI'IOCpe,EI,CTBeHHOﬁ NMPoOBEPKH noarsepxaAeHnA rapaHTUM Ka4ecTtBa
onpeaennTtb COoTBETCTBUE U3AENNA TEXHOOITMU NpPpon3BoacTBa B TOM
I'IOTpeﬁHOCTFIM I'IOTpE6MT€J'IFI) YUCNEe MeTOAAaMN CTAaTUCTUYHECKOTIO

KoHTpona (SPC)

Mpwn pa3paboTke Mpu nsrotosneHnn MaM, lMOoKynHble KpUCTanbl, MaCCUBHbIE
cneunann3npoBaHHOro KpMcTanna KOMMYTaUMOHHbIX NAAT U APYrnx 3N1€MeHTbI U T.A4.
OTeYEeCTBEHHbIX U34ENNN NPU HATNYNK
otyetoB SPC
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ﬂ P KC Bbi30BbI cyLlecTBYOLWEN HOPMAaTUBHOU AOKYMEHTauMm .
npu cosgaHum MOM

WACKWE KOCMWUECKME C TEMbI

Mol cunTaem, 4To HeobxoanMMo onpenennTb APYron Noaxon K rapaHtmm kadectsa MOM:

1. OcHoBbiBadcb Ha wugeonormn WCO 9000 (B pepakumm 1987 roga) cTpaterud
rapaHTUpPOBaHNS Ka4yecTBa OOSMKHA onnpaTrbCs Ha ONTUMYM B LLECTUMEPHOM MNPOCTPAHCTBE
npu cosgaHum MOM

2. OnpeoenuTb Ha oOcHoOBaHMM Mogenn wucnbitaHnn MOM nporpammbl  McibITaHUI n
HEeYKOCHUTENbLHO en criegoBarh.

3. OnpepenuTb nocrnegoBaTefibHOCTb WCMNOMb30BaHUS BbIOpaHHbIX MOAENEN UCMNbITAHUN
cepunHbix MOM.

4. Paspabortatb o00OwWmne TexHuyeckue ycnosust cosgaHns MOM, ocHOBbIBasCb B 4acTu
opraHusaumm pabot Ha [lonoxeHne PK-11-KT, B 4yactu TexHudeckux TpeboBaHMAX Ha
KoMnnekc ctaHoapToB «Mopo3-6», a B YacTu KOHTPOSS Ka4yecTBa Ha KOMMMEKC CTaHOapToB
«Knumart-7».



“ P Kc CtaHpapT opraHusauumu /

POCCUWCKUE KOCMWYECKWME CUCTEMBI

Pa3paboTaH NpoeKT cTaHgapTa opraHusauum
«MVKpOaneKkTpoHHble Moaynu. MNMpaBuna KOHCTPYMPOBAHUSA. »
CTaHOapT pacnpocTpaHseTCcsl Ha ANeKTPOHHbIE MOAYNU, BHOBb pa3pabaTbiBaeMble U
N3rotTaBnMBaemble Ha NPON3BOACTBEHHON Ba3e LeHTpa MUKPO3INeKTPOHUKN.

mmmd OOLLME NONOXKEHUA

e O61acTb NPUMEHEHUSA, HOPMATUBHbIE CCbINIKW, ONpeaeneHua U COKpaLLLEeHUS

TpE6OBaHMFI K KOMNOHEHTAM N KOHCTPYKLMNOHHbIM

mMmaTepuanam moayns

i Tpe6OBaHVIFI K aKTUBHbIM U MNACCUBHbIM KOMMOHEHTAaM, K MNJ1aTaM, K KOprnycam

TpeboBaHMA K MOHTaKy COCTaBHbIX YacTel moayns

* TpeboBaHMA K MOHTAXy KOMNOHEHTOB Ha MaTy, K MOHTAXy MEXCOeaMHEHUN, K
dbopmmnpoBaHuto Kopnyca
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»VPKC

POCCUNCKWE KOCMWUECKWE CUCTEMEI

UB3M-PKC-100-5-20

3asucumoctb Kl ot BbIxogHOro Toka ¢ NB3I
(BxogHoe HanpaxeHne 100B, HarpysKa a/IeKTPOHHanA B
peXKMme NoCcTOSHHOrO TOKa).

=—@=— KM/} B3N npw t<40 KN/, VIB3M npu t>65

&

BopTOBOM UCTOYHMK BTOPUYHOIO 3MeKTPOoNnMTaHus

BbiIxogHOe HOMWHaNbHOEe HanpAXkeHue 5B

BbIXOAHOW HOMUHANbHbLIN TOK He meHee 20 A

Mynbcauua BbIXoAHOro Hanpsa»keHus He 6onee £1 %
CyMmapHaa HecTabnnbHOCTb BbIXOAHOIO HANPAXEHNA He
6onee 5%

KN4 npu ntobom 3HaYeHUn BbIXoAHOro ToKa oT 0,3*IBbIxX.H
00 IBbIX.H. He meHee 80 %

KNA npu 0,5*IBbiXx.H He meHee 85 %

3aBMCMMOCTb BbIXOAHOrO HanpaAMXeHMa oT BXOAHOro npu
Harpy3kax 1A n 20A

=@=1A (UBX->) 1A (UBX<-) ==@==20A (UBx->) ==@==20A (UBX<-)
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¥ : 235
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o

BbixogHOM TOK, A

BxogHoe HanpsaxxeHue, B
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»YPKC

POCCUMCKWUE KOCMUWYECKKWE CUCTEMBEI

<

BopTOBOM UCTOYHMK BTOPUYHOIO 3MeKTPOoNnMTaHus

UB3MN-PKC-100-12-8,33
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KA 86)

70

65

60

7 =i=70
=12
0
: : : : : |
o o1 02 03 04 O5Pe®&/POoM 08 09 1 1,1 12

BbixogHOEe HOMWHaNbHOe HanpaxkeHue 12 B
BbixoaHOM HOMUHANbLHbLINA TOK HE meHee 8,33 A

Mynbcauma BbIXOAHOTO HanpaxeHua He 6bonee 1 %

CymmapHaa HecTabunbHOCTb BbIXOAHOIO HaNpAXeHUs He
b6onee 5%
KNA npu nto6om 3HayeHUmM BbIxogHOro Toka oT 0,3*IBbIX.H A0
IBbIX.H. He meHee 83 %

KNA4 npu 0,5*IBbIX.H He meHee 88 %
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VPK

POCCUNCKIKE

KOCMMUYETL

Kid

E CUCTEMBEI

BopTOBOM UCTOYHUK BTOPUYHOIO 3MEKTPONUTAHUSA ©

nepcrneKkTUBHbIe pa3paboTKku

Hopma napameTtpa Mpu-
HavmeHoBaHMe napameTpa 0603H. 1B3M12-M-10- Mena-
HUA
-0,9-11 -1-10 -1,2-8,3 -1,5-6,6 -1,8-5,6 -2,5-4 -3,3-3 -5-2
BbIxoAHOE HOMUHANbHOE HanpAXKeHue, B Ugoncn, 0,9 1 1,2 1,5 1,8 2,5 3,3 5
BbIXOAHOW HOMUHANbHbIN TOK, A lowscn, 11 10 8,3 6,6 5,6 4 3 2 1
TexHonormyeckoe OTKNOHEHME BbIXOAHOTO HanpaAXeHus, % SU,ux +1
CyMmapHas HecTabuabHOCTb BbIXOAHOTO HanpsxeHus, % Hy +4 2
Mynbcauma BbIXOAHOTO HaNpAXeHWa (0T NUKa Ao NuKa), % Unyn +15 +1 2
CobcTBEHHbIV NycKkoBoW TOK MBI, Nnpu oTCyTCTBUM Harpysku, A,
|I'IyCK 1,1)( |BbIX H
He 6onee i
ToK cpabaTtbiBaHWA peryanpyemoi 3aLimTbl OT Neperpysku no
TOKy A IBbIX.B. 0'5+3’5X|EhIX.H, 3
Tok noTpebneHnsa nNo Bxofy NUTAHWUA B BbIKAOYEHHOM | n
cocTosnHuuM, MA, He Bonee RS
Mpepenbl peryanpoBaHNA BbIXOAHOIO HanpsaxeHus, % - +5 +5 2,5
KoadoduumeHT nonesHoro aenictens
ot 0,3¢IBbIX.H A0 IBbIX.H., HE MeHee Kna 68 72 76 80 82 85 87 89 4
(o1 0,1elBbIX.H 80 0,3¢IBbIX.H., HE MeHee) (54) (57) (59) (63) (66) (70) (70) (70)

MpumeyaHuns

1B ananasoHe TemnepaTtyp oT 60 o 85 °C, BbIXOAHON HOMWUHANbHBIN TOK CHUMKAETCA NO IMHEMHOMY 3aKOHY A0 YPOBHA 50 % OT 3HaYeHWI Npu HOPMasbHbIX YCIOBUSAX.

2 Npwu ntobom 3HaueHnn BbixogHoro Toka ot 0,11, .80 Iy, . ANA AnanasoHa TemnepaTtyp ot muHyc 50 fo natoc 60 °C.
3 YcTaHOBKa Tpebyemoro 3HayeHUA Toka ONpPeAensaeTca BHEWHVMMU NOACTPOEUYHbIMU 31eMEHTaMMU.

4 Tlpy HOMWHANbHOM BXOAHOM Hanps»eHun Uy, =12 B.

5 Ha atane makeTMpoBaHMA onpeaenaeTca BO3MOXHOCTb PeryIMpoBKM BbIXOAHOrO HanpAXeHUA 3a npegenbl, yCTaHOBAEHHbIE B T3,c p,aaneﬁLueM BHECEHNEeM YTOYHEHHbIX 3HaYeHU B PyKOBOACTBO MO

3KcnayaTauuu.
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.‘ PKC Co3aaHue TBepAOTEenbHLIX pene AnA MOAYNA S
pacnpeseneHua NUTaHUA U CUTrHANOB ynpaBleHUA

POCCUWCKUE KOCMWYECKWME CUCTEMBI

PaspaboTka 1 n3rotoBfieHne MakeToB TBEPLAOTENbHbIX perne ¢ ucnonb3oBaHnem AIN
2018-2019 nnat cobCTBEHHOrO U3roTOBMEHUS ANA NPUMEHEeHUA B MakKeTe Moayns
pacnpegeneHnsa nuTaHua u curHanoB ynpasneHus (MPIICY)

PaspaboTka TBepaoTenbHbix perne (lkom=10A, Ukom=4..20B, rabapnTHble pa3mMepbl
20x20x4mm) ¢ ncrions3osaHnemM AIN nnat cobCTBEHHOIO U3roTOBMEHUSA AJ14
KOMMYTauumM OCHOBHOIO M PE3EPBHOrO 3M1EKTPONUTaHnUAa S 1 12 BONLT, HE Xyxe
3apybexHbIX aHanoros

2019-2020

YMeHbLleHNe rabapuTHbIX pasMmepoB TBEPAOTENbHbLIX pene Ao 15x15x4,5mm ¢
2020-2021 COXpaHeHMEeM ocTanbHbIX XapaKTepucTuk 3a cyeT npumeHeHns CTB3 cobcTBEHHOM
pa3paboTKN N U3roTOBIEHUS

LELE EHERE}
TN
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»VPKC

POCCUNCKWE KOCMWUECKWE CUCTEMEI

2017-2019

2018-2020

2020-2022

Pa3BuTtne TexHonorum U3rotoBrneHus 2
KOMMYTaLUMOHHbIX nnat Ha AIN nognoxke

NHuBecTnumoHHbIn npoekT «BUIM». Co3gaHa TexHonormsa
N3roToBreHnst cmnoBbiXx 1 CBY KOMMYyTaUNOHHbLIX NnaT Ha
ocHoBe AlN.

[MpumeHeHne B UBIAI gna npunbopa MPIICY

Pa3paboTka TeXHONOrnMmn N3roToBrEHUS
MHOTOCITOMHbIX KOMMYTaLMOHHbIX nnart \

Oowwmn Buag Tonosnornm 5-

MakeT 7-cnonHorn CBY-nnaThl

PaspaboTka TexHOnornm CrIONHOM KOMMYTAUMORHOM ) oK (UBIC-KA-HKY»)
H3TOTORTTEHIAS nnatbl mogyna MY

MHOTOCTOMHbIX s =

KOMMYTaLMOHHbIX NnaT ¢ e e SR e

BO3MOXXHOCTbO MOHTa)a 1 — i B

KpucTansoB B NOMNOCTb Loanoxe L

NOOOXKMU



»VPKC

POCCUWCKUE KOCMWYECKWME CUCTEMBI

PaspaboTtka paanauunoHHo-ctomkoro MMC MHorokaHasnbHOro
aHanoroBoro KoMmmyTtaTtopa

MHOrokpucTasnbHble MOAYNM  aHarloroBblx KOMMyTatopos e  MukpocGopka: 4 KpucTanmna ¢ Krodamu v 1 Kpuctanm

NMepcnekTuBHbIE pa3paboTkn CHK

cepun 3010 wm3rotaBnNMBaOTCA B CEMMU UCIMOSHEHUSX, YNIPaBMSIOLLI;

DA MR APYT P Apyra KOHCbI/IpraLI,VIe|7| MoHTax KpucrtanroB OBYMU THUNnamu KIned

KOMMYTUPYEMbIX . .

KaHaJ}I/Opr (TOKOI'IpOﬂﬂLLI,I/II/I n LI,I/ISJ'IeKTpI/I‘-IeCKI/II/I) Ha OQHO OCHOBaHUe
Kopnyca;

64 B 1

48 B 1
2x(3281)
4x (168 1)
8x(8B1)
16x(481)

32x(281)

MuwukpocBapka antoMmrnHneBoun npoBonokon anametpom 30
MKM B TOM 4ucrie popmupoBaHMEe MeXCOeOUHEHUN C
KpucTtanna Ha Kpucrtann.

it %H n o

A
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NMepcnekTuBHbIe pa3paboTkm CHK

CBUC pagnauMoOHHO-CTOMKOro NpoLeccopa co BCTPOEHHbIM
conpoueccopom KOCMMUYECKOro HasHa4YeHusn, npeaHa3Ha4YeHHOoro
ANA NPUMEHEHUA B COCTaBe YHUPULMPOBAHHbIX UHTErPUPOBAHHDbIX
60pTOBBLIX MHPOPMALMOHHDbIX CUCTEM AN MOAEPHU3NPYEMDIX U
nepcnekTuBHbIX KA.

yeTblpe KoHTpoanepa SpaceWire co ckopocTblo nepeaayn gaHHbIX o 200 M6uUT/c Kaxapbli;
Bocemb MHTepdelicoB RapidlO co ckopocTbio nepeaaun AaHHbIX 2,5 FOUT/c KaxkabliA;

1Ba BbICOKONPOU3BOAUTENbHbIX COOEYCTOMYMBBLIX NPOLLECCOPHbIX AAep (oTeyecTBeHHOM pa3paboTku),
Ka)X[0€e CO BCTPOEHHbIM CONPOLECCOPOM KOCMUYECKOro Ha3dHauYeHus;

KOHTpoANep npaAamoro goctyna kK namsatn (DMA);

KOHTpoAnnep BHelHel namsat DDR2/DDR3;

BbICOKOCKOPOCTHOM KoMmmyTaTop Undposoi nipopmauunm (oo 40M6/c);

nBa nHtepdeirica SPI (yactota nepeaaum ao 60 Mru);

ABa KoHTponnepa nutepdenca CAN;

ABa anddepeHumnanbHbix Nnpmemonepeaatimkos nHtepdenca CAN;

NBa KOHTponnepa uHtepderrca MKMO (FTOCT P 52070-2003);

32 nopta GPIO;

KOHTPO/ANEp BHELWHUX NpepbiBaHU Ha 32 AnMHUK(yc-B);

yeTbipe nHTepdencHbix moayna SSP (yactota nepenaum ao 60 Mrlwu). X



1 P KC NMepcnekTuBHbIE pa3paboTkn CHK

WACKWE KOCMWUECKWME CUCTEMBEI

PaanaumoHHO-CTOMKMN MUKPONPOLLECCOP C BbIYUCIIUTENbHbLIM AAPOM C
apxutektypoun SPARC V8

Mukpocxema XopoLLO UHTErpupoBaHa B
KOHLIENLMIO MPUMEHEHUSI MUKPOMNPOLIECCOPOB B

nepcneKkTUBHbIX Npubopax n cucremax bA KA

e 32-OUTHOE NpoLEeCccopHOe AP0 C
apxutektypon SPARC V8

« Paboyasa yactota 100 Mlu

o Lnpoknn Habop nHTepdencos: SpaceWire,
[OCT P 52070-203, SPI, 12C n T1.4.

e Cpepna pa3paboTkm NporpamMmMHOro
obecneyeHuns Eclipse Kepler SR2

* Cwuctema otnagkm cobcTBeHHOW pa3paboTku

* [lporpammHasi Gubnuoteka NHTEPdENCcoB

<&
Cpena gns
pa3paboTku n oTnagku [ eMOHCTpaUuMOHHO-OTNaao4YHas

npunoxeHun Eclipse nnara

lNMporpammHoe
cpeacteo otnagkm OMOH MNNUC-makeT
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.‘ P Kc MpumMepbl MOM, U3roTOBrEHHbIX B LIeHTpe %
MUKPO3MNEKTPOHUKM AN GOPTOBOIA annapaTyphbl

LUudposaa annapartypa

BbluMcauTenbHbI mMmoaynb

Mpoueccop:

e 32 paspsaaa (MIPS)

e 200 My,

FLASH — 32 Mb6awnt
o3y — 40 Mb6ant
nn3y —1 M6aint
NHTepdelichbl:

* 2xMKO

* 4xSpW

abapuTbl -6x6x0,5cm
Ycmoiiyueas Kk paduayuu
(RadTollerant)

CBY annapartypa

Moaynb nepepgatumka

- FLASH-namsaTtb
. Tuna 3D-plus
| 4x32 Téut (16 6air)

| Ycmoiivyueas k paduayuu
* (RadTollerant)

dnanasoH -X

Bua moaynatopa — KBagpaTypHbIn
BbIxogHaA MOLWHOCTb —1abm
CvHTE3aTop YacToThl — BCTPOEHHbIN
Fabaputol -6x6x0,5cm
Ycmolivyueas K paduayuu

(RadTollerant)

Moaynb npuemHukKa

OnanasoH - X

Bua pemoaynatopa — KBaZpaTypHbIN
BbixogHaA MOLWHOCTb —2x1abm
CuHTesaTop YacToThl — BCTPOEHHbIM
rabaputol -6x6x0,5cm
Ycmolivueas K paduayuu

(RadTollerant)

FLASH-namatb
Tuna 3D-plus
8x64 réout (64 réanr)

Ycmoliyueas K paduayuu
(RadTollerant)

Moaynb npuemonepesaTumKka

[JwnanasoH -C

Bug pemoaynatopa — KBaZpaTypHbIN
Bua moaynatopa — KBagpaTypHbI
BbixogHaA MOLWHOCTb —2x1 abm
CuHTe3aTop YacToThl — BCTPOEHHbIN
Fabaputol -6x6x0,5cm
Ycmoliivyueas K paduayuu

(RadTollerant)
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»YPKC

POCCUMCKWUE KOCMUWYECKKWE CUCTEMBEI

Ycnyru no coopke usgennun MMKpPO3NeKTPOHUKHU
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PopmMupoBaHMe NMPOBOSIOYHbIX NMpeuun3snoHHana coopka
MeXcoeAUHEeHMU NOBbILEeHHON ONTUYECKNX Moayrneun
CJIOXXKHOCTU
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.‘ P KC TexHonorusa MoHTaxa KpucTtansosB <

MeToAoM «nepeBepHyToro kpuctanna» (Flip-Chip)

NepeyeHb OCBOEHHbIX TEXHOMOMMYECKUX onepaumn:
- peska «baMnmMpoBaHHbIX» NAaCTUH

- YCTaHOBKa KpucTarnsia Ha OCHOBaHME Kopnyca

- OMnnaBrieHne LWapUKOBbIX BbIBOLOB

Mwukponpoueccop «3nsopyc»
SIBMAETCS NEepPCneKTUBHbIM
KOMMOHEHTOM A5 MPUMEHEHMNS B
Ha3eMHOM CEerMmeHTe
KOCMWUYECKNX KOMMMNEKCOB
yrnpaBfieHNs1 KOCMUYECKUMN
annaparamu, npuema

cneumHdopmaLmm u TenemMeTpun.

[N N3rotoBneHus
MMKPOMpPOoLIECCOPOB Heobxoanma
TEXHOMNOrnsa MoHTaxa
kpuctannos Flip-Chip, koTopas
YCMELIHO BHEOPSIETCS Ha
NPON3BOACTBEHHbBIX MOLLHOCTAX
LEHTPA MUKPOINEKTPOHMUKN.

- OTMbIBKa Qoroca Mexay OCHOBaHMEM KOPryca 1 KPUCTarniom SJ1bBPYC

- 3anuBKa 3anonHsaowmm komnayHgom «Underfill»
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