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Mpeancnoeue

1 PASPABOTAH AkunoHepHbIM obliecTBOoM «HayuHo-npouaBoacTBeHHoe npennpuatne «Lindgposkie
peweHus» (AO «HIMM «Ludpoebie peleHus»)

2 BHECEH TexHuyeckum KomuTeToM No ctaHaapTusaumm TK 303 «3nekTpoHHaa KoMNoHeHTHasa basa,
MaTepuansl U obopygoBaHue»

3 YTBEPX/EH W BBEJEH B IENCTBWE lMpukasom ®egepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio U metponorum ot 9 Hosabpa 2023 r. Ne 1369-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

BNOKW CNOXHO-®»YHKUMWOHANBHBLIE
PykoBoacTBo nonk3oBartens

IP cores. User guide

Oarta BeegeHna — 2024—01—01

1 O6bnacTb NnpumMeHeHunA

HacToswmi cTaHgapT pacnpocTpaHseTcs Ha CNoXHO-yHKUMOHanNbHbIe 6rnoku (qanee — C®-Gnoku),
npyMMeHsaeMble Npu paspaboTke UHTErpanbHbIX MUKPOCXEM.

HacToslui cTangapT ycTaHaenueaeT TpeboBaHUA K MOCTPOEHWIO, COAEPKaHWI0, U3NOXEHUID U 0DOpM-
NEeHU0 pyKOBOACTBa nonb3ogatens Cd-6rnoka.

Mpu HeoGxogMMoCTH TpeboBaHMsA, YCTaHOBMNEHHbIe B HACTOAWEM cTaHaapTe, MOTryT BbiTb KOHKPETU3N-
pOBaHbl B CTaHAapTax U/Mnm UHbIX AOKYMeHTax paspaboTtymka CP-6roka.

2 HopmaTuBHbIe CCbINKK

B HacToflwem cTaHgapTe MCNONb30BaHbl HOPMATMBHLIE CChIMKW HA cnefylolne cTaH4apThbl:

FOCT 2.701 EpuHasa cucTtema KOHCTPYKTOPCKOM fokymeHTauuu. Cxembl. Buabl v tunel. O6wmne Tpebo-
BaHWUSA K BbIMOMHEHWUIO

FOCT 19781 ObecnedeHue cuctem obpaboTkn MHOpMaLMK NporpaMMHoe. TepMUHBI U onpegeneHus

FOCT P 2.105 EguHas cuctema KOHCTPYKTOPCKOW AokymeHTauuun. Obwmne TpeboBaHWsi K TEKCTOBbIM
OOKyMeHTam

MOCT P 55386 WMHTennektyanbHas COBCTBEHHOCTb. TEPMUHBLI U OMpeaeneHus

FOCT P 57435 Mukpocxembl MHTerpansHble. TepMUHBI U onpegeneHus

FOCT P 70290 CucTembl aBTOMaTU3NMPOBaHHOIO NPOEKTUPOBAHUA 3NEKTPOHUKU. TepMUHbI U onpefe-
neHus

FMOCT P 70916 Brioku cnoHo-hyHKUMOHaNbHbIE. TEPMUHBI M ONpegeneHuns

MpumeyaHue — [pu NONB30OBAHUM HACTOALLMM CTAHAAPTOM LIENecoobpa3Ho NpoBepuTs AEWCTBUE CChINoY-
HbIX CTAHAAPTOB B MH(OPMAaLMOHHOW cucTeMe OBLLEro nonb3oBaHus — Ha ohMUMansHOM cainTe PenepansbHOro areHT-
CTBa MO TEXHUYECKOMY PerynupoBaHvio U METPOMNOrMM B ceTh MIHTEpHET UMK MO eXXeroqHoMy MHHOpPMaLMOHHOMY yKa3a-
Tento «HauuoHanbHble cTaHOapThbl», KOTOPbIM ONyBNUMKOBaH MO COCTOSHUIO Ha 1 AHBaps TEKYLLEro rofa, W rno BbiMyckam
EKEMECAYHOTO MH(IOPMALIMOHHOTO yKkasaTens «HauuoHanbHble CTaHOapTh» 3a TekyLmii rog. Ecnn 3ameHeH CCbInoYHbIN
CTaHAapT, HAa KOTOPbIA AaHa HeaaTUPOBaHHas CChbIMKa, TO PEKOMEHAYETCA UCMONb30BATE AENCTBYIOLLYI0 BEPCUIO ITOTO
CTaHaapTa C YY4ETOM BCEX BHECEHHBIX B JaHHYK BEPCUI0 M3MEHEHWI. Ecnu 3aMeHeH CCbiNoYHbIA CTaHOapT, Ha KOTOPbIN
[aHa JaTWpOBaHHAs CCbINKa, TO PEKOMEHOYETCH UCNONb30BaTh BEPCUIO 3TOM0 CTAHAAPTA C YKa3aHHbIM BbILLE rOfoM yT-
BepKaeHus (NpuHATUA). Ecnn nocne yTBEPXKOEHWS HACTOSALLEro cTaHAapTa B CChIMOYHbIA CTAHAAPT, HA KOTOPLI AaHa
[aTMpOBaHHAs CCbiNka, BHECEHO W3MEHEHWE, 3aTpar1BatolLee NonoXxeHUe, Ha KOTOPOE AaHa CCbIMKa, TO 3TO NOMOXEHWe
peKkoMeHAyeTCA NPUMEHATL 6e3 y4eTa AaHHOro M3MeHeHWA. Ecnm coeinoYHbIM cTaHaapT oTMeHeH 6e3 3aMeHbl, To nono-
KEHWE, B KOTOPOM [aHa CChINKa Ha HEro, PEKOMEHAYETCH NPUMEHSATE B YACTU, HE 3aTParuBatoLLEel 3Ty CCbIMKY.

MapaHune ochbuumnansHoe
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3 TepMuHbI U onpepeneHun

B HacTodwem cTaHgapTe npumeHeHbl TepMuHbl no FOCT 2.701, TOCT 19781, TOCT P 55386,
FOCT P 57435, TOCT P 70290, FOCT P 70916.

4 OOwwe NonoXxeHus

4.1 PykoBoacTBO Monb3oBaTens SBMNSETCA OCHOBHbIM AOKYMEHTOM, NMpegHas3HaydeHHbiM ans Bbibopa
CP-bnoka, NOHUMAaHKWS €ro XapakTepUcTUK U NPUHLMNOB paboThl.

4.2 PykoBogcTBo nonb3oBaTens cregyeT paspabaTtbiBaTb HA OAWH KOHKPEeTHbIN CP-6nok unu Ha MHO-
KeCTBO ogHOTUMHbIX CP-6rnokoB..

4.3 B pykoBogcTBe nonb3oeatens TpeboBaHns, NpuBedeHHble B COOTBETCTBYHLWMX MEKIoCcy4apcTBEH-
HbIX W HAUWOHamMbHbBIX CTaHOapTax, MOBTOPAThL He criedyeT, JaHHble TpeboBaHWsa 3aMeHsIIOT CChINMKaMu Ha aTu
cTaHgapThbl.

4.4 Obuwee odopmneHue TUTYMbLHOTO NUCTA, 3arofoBKOB, TEKCTa, NMPUMNOXEHWA, NepedynucrneHui, Ta-
bnuy, rpaduyeckoro matepuana, opmMyn, CCbINOK, MPUMEYaHUIA, MPUMEPOB, eOUHWUL, BEMWYUH WU YMCIIOBbLIX
3Ha4YeHW peKoMeHayeTcs BbINONHAThL cornacHo TpebosaHuam TOCT P 2.105.

4.5 PykoBOACTBO Mnosb3oBatenss MoxeT ObiTb BbIMOMHEHO B OyMa)kHOW W/MNu 3NeKTPOHHOW dhopme
(Ha OyMaXKHbIX U/MMWM ANEKTPOHHBIX HOCUTENSX).

4.6 B pykoBoacTBe nonb3oBaTens He JonycKaeTcs ABYCMbICTIEHHOCTb MH(POpMaLMK, 8 MMEHHO:

- PYKOBOACTBO NOMNb30BaTeNs AOMKHO ObiTh CHOPMYNMPOBAHO TOUMHO U MOHATHO ANSA KBannguLnpoBaH-
HOro nepcoHana;

- MoCcneaoBaTenbHOCTb BbIMOMHAEMbIX AeACTBUA OOMKHA BbiTb OQHO3HAYHOW;

- PWUCKM W 3anpeThbl AOMKHbI ObITh TOUHO CHOPMYMNUPOBAHEI U U3TNOXKEHDI.

5 MNMocTpoeHue u U3noxeHne pyKoBoOCTBa Nonb3oBaTens

5.1 O6was cTpyKTypa pyKOBOACTEA NonbL30Barens

5.1.1 PykoBoOcCTBO NOMb30BaTensa OOMKHO CoaepxaTh BBeAeHWe U pasaensl, pacnonoXeHHble B cregy-
HoLLLe nocnenoBaTenbHOCTH:

- onucaHne Cd-6bnoka;

- KOMNIEKT NOCTaBKK;

- OYHKLMOHANbHOE ONUCaHWE;

- TECTOBOE OKpYXKeHue;

- Bepudukaums;

- 0TOpaKoBOYHbIE UCMbITAHUSA,

- WH(OPMAaUWNOHHBLIN JNTUCT;

- UCTOPUS N3MEHEHWNIA;

- CMUCOK oWKnboK.

5.1.1.1 Tlpu HeoBX0AMMOCTM PYKOBOACTBO MOMb30BaTENS MOXET ObITh JOMONHEHO APYrMMIY pasfenamm
(nogpasgenamu), B 3aBUCUMOCTHM OT Tuna n ocobeHHocTen CP-bnoka.

5.1.1.2 OtcyTtcTBUe TpeboBaHWA, OrpaHUYEHWA UNU pekoMeHaaunin BeBMay ocobeHHocTen Cd-brnoka
OOIMKHO BbITh IBHO M OOHO3HA4YHO OTPaKEHO B COAEpPXaHWM pasnena (nogpasgena).

5.1.1.3 JonyckaeTtcsa NnpMBOAUTb pasgensl «IHpopmMaUnoHHbIA NucTy», «VMctopnsa nameHeHui», «Cnu-
cok ownbok» n «Cnucok hainnoB» B BUAE NPUINOXKEHUA K PYKOBOACTBY NONb30BaTens.

5.1.1.4 [onyckaeTcs B HAUMEHOBaHWUSX pa3fernoe (nogpasnenoB) 3aMeHATs cokpalleHue « CO-6rnok»
Ha HaumeHoBaHue C®d-Broka.

5.1.2 [onyckaeTcs B Ka4yecTBe OOMONHUTENbLHBIX pa3denoB pyKoBOACTBA MoMnb30BaTens Mcnonb3oBatb
PYKOBOACTBO MO NPOrpaMMMpPOBaHUWIO U PYKOBOACTBO MO MHTErpaymu.

M pumMmevyaHmne — B Takom crnydae cogepxaHhe JONoNHUTENbHbIX pa3genoB PpyKOBOACTBaA NOfb30BaTENA «Py-

KOBOACTBO NO nporpaMMmnpoBaHUKO» K1 ((PyKOBO,D,CTBO no UHTErpaunn» JONXXHO COOTBETCTBOBATL TpeﬁOBaHb’]ﬂM COOTBET-
CTBYOLWMX CTaHOapTOB.

2

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 4/12
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71086-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67897
https://gostexpert.ru/gost/gost-71086-2023?utm_source=pdf&utm_medium=67897&utm_term=page

rOCT P 71086—2023

5.2 BBegeHue

5.2.1 [onyckaeTcs BKMOYaTh BO BBEAeHWE MHopmauu o pa3pabotumke CP-6roka.
5.2.2 BBegeHve OOMKHO CoOepXaTb KOHTAKTHbIE JaHHbIe CryXDbl TEXHUYECKOM NOOOaEPHKKM.

M punMedyaHune — Takke JonycKkaeTcda nNpuBoAnTb KOHTAaKTHYH I/IHCDODMEILIMIO Ana CBA3W B MecCeHaXepax, Co-
UKManbHbIX CETAX U CpeacTBax BUOeoCBA3N.

5.2.3 [onyckaeTtcqa BKMYaTh BO BBeAeHME MH(OPMALMWIO O 3aliMTe UHTENNeKTyanbHOW cobCTBEHHO-
CTHW.

5.2.4 PexomeHpyeTcsl BKNOYaTb BO BBedeHWe 3asBneHne 06 ocBOOOXOEHWM OT OTBETCTBEHHOCTU B
cnydae HecobnopgeHua TpeboBaHWin pyKOBOACTBA NONb30BaTens.

5.3 OnucaHue CP-6noka

5.3.1 Pasgen «OnucaHune C®-6noka» OOMKEH coaepKaTb NoApasfenbl B crieqyroLlen nocrnegosaTenb-
HOCTW:

- obnacTb NpUMeHeHus;

- OCHOBHbIE XapaKTepuUCTUKK,

- cxema C®-6noka;

- nHTepdencsl.

5.3.2 MNoppasgen «ObnacTtb NPUMEHEHWA» OOMKEH cofdepxaTb MHOOPMAaLMI0 O BO3MOXHbBIX 0BnacTax
ncnonb3oeaHus CP-6noka n pekomeHOYeMbIX CXEMaX NPUMEHEHWS.

5.3.3 MNopgpasnen «OCHOBHble XapakTepUCTUKU» OOMKEH COAEPXKaTb NepeyvyeHb TEXHUYECKUX XapaKkTe-
pucTtuk C®-bnoka.

5.3.4 TMopgpasnen «Cxema CP-6noka» gomkeH cogepxaTtb cxemy CP-bnoka, HarnsgHO UNMOCTPUPYIO-
Y0 B3aumogencTBue pyHKUMOHanbHbIX Yacten CP-bnoka.

5.3.4.1 Jonyckaetca nNpuBOAUTL YMNPOLIEHHYH CXeMy, WMMOCTPUPYIOWYI TOMbKO WHTEpench
C®-6noka 1 He pacKpblBawLLYO ero CTPYKTYPY, B COOTBETCTBMU C PUCYHKOM 1.

Sig_A[1:0] |  Sig_E
Sig B leHepaTop sig_F [1:0]
Sig_C | G_CLK
Sig_D | | Sig_H [3:0]

PucyHok 1 — lMpuMep BbINONHEHWS YNPOLLEHHON cxeMbl CO-6noka

5.3.5 lMNogpasgen «MHTepdeichl» OOMKEH coepXaTb CCbINKN Ha cTaHOapTsl W/WNW gpyrue pyKkoBOAS-
LiKMe OOKYMEHTbI, B COOTBETCTBMM C KOTOPLIMI peann3oBaHbl MHTepdenckl nepegayv nHgopmavun CP-6noka.

5.4 KoMmnnekT noctaBKu

5.4.1 Pasgen «KomnnekT noctaBku» OOMKEH cogep»aTh CBeAeHWa 0 cocTaee 1 dopMe npencraBrneHns
komnnekTa noctaBku CP-bnoka.

5.4.2 Paspen OOMKEH CofepXaTb CBeAEHWS 0 BCeX BapuaHTax noctasku CP-bnoka.

5.4.3 Pasgen gomkeH cogepXaTbh CCbIMKWM HAa CTaHZapThl UMM pyKOBOAALME OOKYMEHTbI, B COOTBET-
CTBUWN C KOTOPbIMW peanu3oBaHbl COCTaBHbIE YacTW KOMMNMeKTa noctaBkn CP-bnoka.

5.4.4 [omkeH GbiTb NPUBEAEH CNUCOK (hannos, BXOAALMX B KOMMNIEKT NOCTABKW, a TakKe npueegeHa
Heobxogumasi QononHMTeNbHas NHopMauus.

5.4.4.1 B pasgene gomkeH ObiTb yKkasaH nepeveHb hannos, NOABEPrHyTEIX Npouenype obdyckaumu.

5.5 ®yHKUMOHanNbLHOE onucaHue

5.5.1 Paspgen «PyHKkUMoHanbHOE onucaHne» OOIPKeH codepaTk nogpasnessl B criefyrLleid nocneno-
BaTENbHOCTU:

- onucaHue paboTel CP-6noka;

- onucaHue UHTepencos;

- OMUCaHWe CUrHanoB TaKTMpOBaHus 1 cbpoca;
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- onucaHwne curHanosB 3eMITn 1 NMTaHWUA;
- JNEeKTpU4eCcKrne U BpeMeHHbIe XapaKTepUCTUKKN.

Mpumevyanue — lMNogpasgensl «Onucanve nHTepdencoBy, «OnucaHWe cUrHanoB TakTUpoBaHWa M cBpocar,
«OnucaHWe cUrHanoBs 3eMIM W NUTAHWAY, « INEKTPUYECKME N BPEMEHHLIE XapakTEpPUCTVKW» CneayeT NpUBOANTE, TOMNBKO
ecnv OHW NPUMeHKMBbIl ANs KoOHKpeTHoro C®-6noka.

5.5.2 Mogpazgen «OnucaHue pabotel CH-Gnoka» gomkeH cogep)aTb OnMcaHue anropuTMOB U PEXU-
MoB paboTbl CP-6noka, npouenyp MHULManM3aunm, Heobxogumbix Ans ero paboThbi.

5.5.2.1 PekomeHgyeTcs NpuBOAUTEL B nogpasaene rpadMyecknin matepuan, HarmsagHo UnniocTpupyro-
LKA BpeMeHHbIe XapakTepucTukn pabotel CP-6noka.

5.5.2.2 [lonyckaeTcs MCMNOMNb30BaTb BPEMEHHbIE AMArpamMMbl, MOCTPOEHHbIE B pe3ynsrate Mogenupo-
BaHWS C MOMOLLbKO CUCTEM aBTOMAaTU3NPOBaHHOro npoekTupoBaHus (CAMNP) 1 BcnoMoraTensHOro NnporpaMm-
Horo obecnevenus (MO).

5.5.2.3 OnucaHwe BpeMeHHOW AMarpammbl JOIKHO COOepaTh CBeAeHWst 0 HasHa4yeHU CUTHaMNoB, yKka-
3aHHbIX Ha guarpamme.

M punmMmevHyaHne — BDEMEHHbIe anarpamMmmbl AnA MHTE,‘pCbeI:"ICHbIX CWrHanoB, YCTaHOBIeHHbIX B CTaHOapTax U
PYKOBOOAWMX OOKYMEHTaX, NpPUBOOUTL HE CnedyeT.

5.5.3 MNogpasgen «OnvcaHve uHTepdoelicoB» OOMKEH cogepxaTb cnefdyloline cBedeHus ob uMHTep-
dhelicHbIX curHanax (wuHax) CP-bnoka:
HavMeHOBaHWe CUurHana;
WMpWHa CUrHana;

- TWN cUrHana;

- onucaHwe curHana.

5.5.3.1 Ons obo3Ha4eHus WKpKHbl curHanoe CP-6rnoka cnegyeT ucnonb3oBaTb NPSAMOYTONbHbIE CKOD-
K. Ha4anbHbIi 1 KOHEeYHbIR OMT cnegyeT pasgenaTs ABoeTodneM. OD03Ha4YeHMe WUPKMHBI cUrHana cnegyet
NPUBOANTL NOCMe HaMMeHOBaHUA cUrHana.

Mpumevanune — [Ana curHanos wupuHoi 1 6ut 0bo3HavyeHre WMpUHEI CUrHana NpUBOAUTL HE CreayeT.

5.5.3.2 [lonyckaeTtcs rpynnupoBaTthb onucaHusa curHanos CP-Bnoka no npusHakam, KOTopble paspaboT-
ymuk CO-6roka nocymtaeT HeoOxoguMbIMNA.
5.5.3.3 MNpumep onucanua curHanos CO-6noka npueeneH B Tabnuue 1.

Tabnuua 1

Curuan Tun BbIBOAA OnucaHue

CwurHansi TakTUpOBaHWA

A _CLK Bxopg, TakToBbI Bxogawmia curHan A (200 MIw)

Curnanel cbpoca

Signal_C[2:0] Bxop CwurHan cuHxpoHuanpoeaH ¢ B_CLK u cBpacbiBaeT BCl
noruky B gomeHe B_CLK

CurHanel oTrnagku

Signal_debug [1:0] Brixog CwurHan cogepXuT Ko owunbku:

- 00 — owmnbka oTCyTCTBYET;

- 01 — owwmbka nuTaHus;

- 10 — owmnbKa TakTMpOBaHWS;

- 11 — owwubKa BLINOMHAEMON PYHKUUU

CurHansl npepbiBaHusi

Signal_interrupt Brixog JlokanbHas owwmbka K npepbiBaHWE CUrHana COCTOAHUS.
CurHan akTMBeH OO Tex nop, noka He BygeT BblKMYeH
3anuckto 3HaveHnsa 0x00 B perncTp INT_SETTINGS
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5.5.3.4 [onyckaeTcs NpMBOOUTbL B Nogpasfene cxemMbl 3NeKTpUYeckue CTPYKTYPHbIe U Tabnuubl MCTUH-
HOCTW ONs NOsICHeHMs paboTkl CUrHanoe.

5.5.3.5 PekomeHgyeTcsa ONS KaXO0ro curHana, KpoMe TakTOBbIX, YKa3biBaTbk TAKTOBbLIA JOMEH, K KOTO-
pPOMY OHW OTHOCATCA.

5.5.4 Mopgpasgen «OnuMcaHue cUrHanoB TakTUPOBaHUA 1 cbpoca» OOoMKeH coaepxaTb:

- TpeboBaHWS K XapakTepUCTHKaM CUTHaNoB TakTMpOBaHWA U cbpoca, B3auMOCBSA3M MEXIY CUrHanamu;

- CXeMbl OpraHu3aunmn TakToBbix qomeHoB B CP-Gnoke;

- TpeboBaHWsA K Nepefaye OaHHbLIX MeXOy TaKTOBLIMM JOMEHAMMU.

5.5.5 Moppasznen «OnucaHne CUrHANOB 3eMINW W MUTaHWA» A0MKEH COAEPXKaTb ONUcaHue LUenen aemnm
n nutaHua Cd-bnoka, a Takke TpeboBaHUsA K NocneaoBaTensHOCTU NO4AYM U CHATUA NMUTaHUS.

5.5.6 MNogpasgen «3nNeKTpuYeckMe W BPEMEHHbIE XapakKTepUCTUKM» OOIKEH codep)KaTb OrnucaHue
3NEKTPUYECKUX U BPEMEHHbIX XapakTepucTuk CP-6bnoka, npeaensHo AONYCTUMBIX M MPeAerbHbIX PEXUMOB
ero paboTbl (ecnu 3T0 HEOBXOAUMO).

MpumevaHnune — [Ana sepudmkaumoHHoro CP-6rnoka onnucaHne anekTpMYecknx XxapakTepUcTUK NpUBOONTE He
cnegyer.

5.5.6.1 OnucaHuWe 3NeKkTPU4eCcKNX XxapakTepUCTMK JOMMKHO COAepXaTe HaMMeHOBaHWe napameTpa, ean-
HULbI MI3MEPEHUA, MUHUMATbHLIE U MaKCUManbHbIe 3HaYeHus .

5.5.6.2 OnucaHue npegensHo 4OMYCTUMbIX W NpeferbHbIX PEXXMMOB AOMKHO COAepXaTb HauMeHoBa-
HWe napameTpa, eAuHULbI U3MEPEHWUS, MUHUMAaTbHbIE U/MIKW MakCUMarbHble 3HaYeHus.

5.5.6.3 HonyckaeTca NpuvBoAUTb AOMNOMHUTENbLHY MHAOpPMAaLKIO ANS ONUCAHWA 3NEeKTPUYEecKUx Xxa-
PaKkTEePUCTUK, NPEeLenbHO AONYCTUMbIX U MpenenbHbIX PEXUMOB, Hanpumep ycrnoBHble 0603HaqeHns napa-
MEeTpOB, ONMUCaHWe NapameTpoB, 3HAYEHUS CUTHANOB, KOTOpble Heobxo4uMMbl ONS OOCTUXEHUS YKazaHHbIX
3Ha4eHu NnapaMeTpoB.

5.5.6.4 [onyckaeTcsa OnA ONUCaHWA BPEMEHHbIX XapaKTePUCTUK UCMNOMNb30BaTh BPEMEHHbIe Auarpam-
Mbl, MOCTPOEHHLIE B pe3ynkTate MO4eNnUMpoBaHua ¢ noMolbio nHctpymeHToB CAIP n BcnomoraTtensHoro M10.

5.5.6.5 PekomeHOyeTcsi BpEMeHHble guarpamMmMbl U ONUCaHWE BPEMEHHbIX XapakTepUCTUK NMPUMBOOUTD,
Kak NoKasaHo B MpUMMepe Ha pucyHke 2.

G_CLK
T,
Sig_C e
T
Sig D T, ™y

Sig_E * ><

PucyHok 2 — lMpumep odopmneHns BpeMeHHoW AvarpamMmmMbl 1 ONUCaHUMA BpeMeHHbIX xapaktepucTuk CP-6roka

5.5.6.6 OnucaHwWe BpeMeHHbIX XapakTepucTUK pekoMeHayeTCcs NPMBOAUTL, Kak ykasaHo B Tabnuue 2.

Tabnuuya 2
[Mapametp YcnoeHoe MuHuMansHoe MakcumansHoe
obo3HaveHme 3Ha4veHune 3Ha4veHue
Bpems HapacTaHus, HC T, — 3
Bpewms cnapga, He s —_ 3
Bpems 3agepku, HC T, 5 10
PesepBHOe Bpems ANs pexuma TeCTUPOBaHWSA, HC TppT 500 —
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5.6 TecToBOE OKpYyXeHUe

5.6.1 Paspgen «TecToBoe OKpy}KeHME» JOMKEH COAepKaTh CBeAeHWs 0 COCTaBe TeCTOBOIO OKPYKEeHUs,
BXOASALLEro B KOMNNeKT noctasku C®-6noka, nepeyHe KOHTPONMpyeMblX napamMeTpoB WU MeTodax TecTUpo-
BaHUS.

5.6.1.1 PekomMeHayeTcsi MPUBOAUTL NepevYeHb KOHTPONUPYEMbIX NapamMeTpoB C yKasaHuem ux o6o3Ha-
YeHWUA, HaMMEHOBAHMA, MUHUMANBLHBIX 1 MaKCUMAaIbHbIX 3HAYEHWU,

5.6.1.2 PekomeHayeTcsi BKMOYATL B pasfen CBeAeHWs O MeTogax TeCTUPOBaHWs, COOTBETCTBYHLWMX
cTaHgapTam Uy pyKOBOOALLMM OOKYMEHTaM.

5.7 Bepudcukauumn

5.7.1 Paspen «Bepudukauna» gomkeH cogepxaTk NocrnefoBaTenbHOCTh M ONUCaHne npoueayp Bepu-
dukaumm CP-6noka, BbIMONHAEMbIX BXOASALW MM B KOMIMMEKT MOCTABKW TECTOBBIM OKPYKEHUEM.

5.7.1.1 PexkomeHgyeTcsa BkMoyaTh B pa3gen TpeboBaHMsA K MCMOMb3yeMbiM B MpoLecce BepugmKalum
CAIP.

5.7.1.2 Pa3sgen OomkeH cogepaTb KPpUTEPUU OLEHKW pesynbTaToB BepUduUKaumu.

5.8 OT6pakoBOYHbIE UCNbITAHUA

5.8.1 Pasgen «OTOpakoBOYHbIE UCMLITAHWMAY» AOMMKEH COdepXaTb CBeAEHMs O MeTogax KOHTpons, pe-
KMMax KOHTPONSA M HOpMax napameTpoB MUKPOCXEM B MPOLIECCe MX M3rOTOBMEHWs (Ha nnacTuHe U nocne
cbopku B Kopnyc) B yacTu paccmaTtpusaemoro C®-6noka.

Mpumevanune — [ns BepudumkaymoHHoro v normdeckoro C®-bnokoB gaHHbIA pasgen NpuBoauTL B PYKOBOA-
CTBE NOMb30BATENA HE CreayeT.

5.8.2 MeToabl KOHTPONS [OMKHBI BbITh 06BEKTUBHBIMK, TOHHO CCHOPMYMMPOBAHHBIMKM WU OOMKHLI 06e-
creyvrBaTh BOCNPON3BOAMMEIE PE3yrbTaThl.

5.8.3 PekomeHpgyeTca nNpu MCNONb30BaHWKM KOCBEHHLIX METOOOB M3MepPeHUl NpuBoanTs obocHoBaHME
WX UCMONb30BaHMUS.

5.8.4 Tpu HanuMuun yHKUMA camoTecTUpoBaHua CP-b6noka AoMmKHbI BbiTh NPUBEAEHbl MHCTPYKLMMK MO
MX UCMOMb30BaHMIO.

5.8.5 [Ins kaxgoro Metoga KOHTPOMS, B 3aBUCMMOCTU OT cneundrKkn NpoBeAeHWs, AOMKHbI BbITh yCTa-
HoBrneHbl TpeboBaHus:

- kK 0bopygoBaHWIO U OCHACTKE;

- MOArOTOBKE K KOHTPOIHO;

- NPOBEAEHWUI0 KOHTPONS;

- obpaboTke pesynbLTaTos.

5.8.5.1 lNpwu nanoxeHuv TpeboBaHWin K 0D0PYA0BaHNIO M OCHACTKE cregyeT NpUBOAMTE HOPMbI NOrpeLu-
HOCTH.

5.8.5.2 lMpu manoxeHnn TpeboBaHW K NpPOBedeHWI0 KOHTPONs crnegyeT NpUMBOAMTL NocnefoBaTenb-
HOCTb W OMMcaHue NpoBOAUMbBIX Mpolenyp.

5.8.5.3 [onyckaetcs npu uanoxeHun TpeboraHnin kK 06paboTke pe3ynsTaToB KOHTPOMSA NPUBOOUTL pac-
YeTHble POPMYIbI, YKa3blBaTb TOYHOCTb BIYUCMEHWH, @ TAKKe OOMYCTUMbIE PACXOXKOEHUS.

5.9 UHdopmauMOHHBLIN NUCT

5.9.1 Paagen «/HopMaLNOHHbLIA NUCT» OOMKEH coaepxaTb Tabnuuy co ceefeHnsamun o6 CP-bnoke B
COOTBETCTBUKM C NMpUNoxeHuem A.
5.9.2 [nsa Beibopa kaTeropuu u nogkateropun CP-6noka pekomMmeHOyeTCa UCNONbL30BaTh NpunoxeHue b.

5.10 UcTopusa nameHeHun

5.10.1 Pasgen «Mctopma u3MeHeHUA» [OOIMKEH Ccogep:aTb CMWUCOK BEPCUA KOMMNMEeKTa NoCTaBKK
Co-bnoka ¢ gatamu Bbeinycka. [ns Kax ol Bepcuu AOMmKeH OblTb NpefocTaBfieH nepeyeHb BbIMONHEHHbIX
M3MEHEeHWI, a TaKkKe HeobxoauMas OononHUTenbHasa MHopmMaumns.

5.10.2 CeeneHusi 06 NCTOPUM U3MEHEHUI PEKOMEHOYETCSA NpMBOOUTL B Buae Tabnuusl (cm. Tabnuuy 3).
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Tabnwuua 3
Bepcusa komnnekta n s
NOCTaBKN }J,aTa BbIMyCKa €pevYeHb BbINONMHEHHbLIX N3MEeHEHWA
Bepcua 1.00 01.05.2001 HavansbHas Bepcusa
Bepcus 1.10 11.06.2002 YcTpaHeHa ownbka HaMMeHOBaHWS perMcTpoB B Tabnuue 21 pykoeBoacTea
no NporpaMMmUpPOBaHUID
Bepcua 2.00 12.07.2003 YcTpaHeHa ownbka COBMECTMMOCTW CO CpeacTBamuv paspaboTkv B Moayne
Isrc/ril/top/core.v
MameHeH anroputm Bepudukauum CO-6noka

5.11 Cnucok owmnbokK

5.11.1 Pazgen «Cnucok owmnBoKk» OOMKeH coaepaTb CNMCOK Beex ownbok B CP-6noke, BbIABNEHHbIX
Ha MOMEHT CO3[aHWs OKYMEHTA.
5.11.2 [Onsa kaxgon owmnbku JomKeH BbiTh YCTAHOBNEH YHUKANbHbIA MaeHTU(KUKATOP U NpUBeAeHbI cre-
OyHoLLne XapakTepUcTUKn:

- Kateropwus,

- CTaTyc;

- OnucaHwne;

- YCnoBUA BO3HMKHOBEHNA;

- Bbl3blBaeMble NOCNEeOCTBUA;

- cnocobbl 0bxoda 1 pekoMeHgaunu.
5.11.2.1 OWwunBKM OOMKHbI ObITE OTHECEHLI K OOHOW U3 KAaTEropui:
- KpUTU4YECKMe OLKnbKKM, orpaHnyuBailmne dyHkumMoHan CO-6noka, — He UMEeKT NpUeMneMbiX Bapu-

aHToB 0bxona;

- CyllecTBeHHble OWnbkKN, orpaHnymBarLLne dyHkuMoHan C® Bnoka, — umetroT cnocob obxona, peanu-
3yeMbii B BOMbLUMHCTBE BAPUAHTOB MUCMONb30BaHUS;

- HecyllecTBeHHble OWnbKKY, NpUBoaALLME K OTNNYUIKD noBefeHuss CH-6rnoka oT onMcaHHOro B A0KyMeH-
Tauuu, — He UMEeKT NOCNeACTBUIA NpK BeIMNONHEHUN NPeaoCTaBNeHHbIX peKoMeHaal .

5.11.2.2 B onucaHuu cTaTyca owubku crieqyeT NpUBOAUTE MHGOPMAaLUKD O BEPCUSAX KOMMMNEeKTa no-
ctaBkn C®-bnoka, B KOTOpbIX NpUcyTcTBYeT owwnbka. Ecnu paspaboTtumk nnaHvpyeT ucnpaBuTb OLWKMOKY B
nocrneayloLwmx BEpCUsIX KOMMMeKTa NocTaBku, 3T0 HeobxogMMo oTpasuTb B pasgene.
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MpunoxeHune A
(o6azaTtensHoe)

Popma nHpopMaLMOHHOIO NUcTa

Tabnuua A.1— ®opma nHdopmMayUoHHoro nucTa

HaumeHoBaHue napameTpa

3HaveHue napameTpa

1 HaumeHoBaHue

2 Paspabotuuk

3 KpaTkoe onuncaHue

4 Kateropus

5 lNopakateropusn

6 Tun Bnoka

INoruueckuin (Soft IP).

dusunyeckuin (Hard IP).
BepudukaumonHein (Verification IP).
Apyroe

7 Crartyc Cd-bnoka

B paspaborke.

PaspaboTaH.

[MpoBepeH Ha Base FPGA/B kpeMHWU.
MNpoBepeH B NpoAykKTe.

CepuiiHoe M3roToBreHne

8 [JononHutensHas MHopmMauns

9 Ycnoeua NocTaBku

[oTOB K NOCTaBKe.
Tpebyetca nogrotoeka k noctaske ([16)

10 MNogoepxuBaeMble CTaHOAPTh!

11 PaspagHocTb, 6ut

12 YacTtoTa (ckopocTb nepedayn gaHHbix), MIu (Méwut/c)

13 lNpoeKTHblE HOPMbI, HM

14 ®abpuka

15 TexHonorudeckuin npolecc

MpumedaHna

1 B none «[ononHutensHas nHdopMauus» pekoMeHOYETCs yKas3biBaTb KONMUYECTBO, HAUMEHOBaHWE U 06LEM Bbi-
nycKa NpoayKToB, B KOTOPbIX ObiN MCMNOMb30BaH paccMaTtpusaeMblil CP-6nok, ncnonbayemble cpeacTea Bepudukaummn
Cd-6noka, BO3MOXHOCTL CBOBOAHOrO ncnonb3oBaHna CP-onoka.

2 [MapameTpbl «PaspsgHocTey, «HacToTa (ckopocTh Nepefaym AaHHbIX)» «[lpoekTHele HopMbl», «®abpuka» n «Tex-
HOMOMMYECKUIA NpoLecc» cneayeT NpUBoAUTE B 3aBUcUMOCTY 0T ocobernHocTeln Cd-6noka.
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MpunoxeHune b
(cnpaBo4Hoe)

KaTteropun C®-6nokos

Tabnuya Bb.1— Kareropuu CO-6nokos

KaTteropuu

Moakateropun

AHanoroBble, aHanoro-undposble Brioku

AHanoro-umdpoebie npeobpasosartenu (ALM)

LUudppoaHanoroskle npeobpasoeatenu (LIAM)

Phase-Locked Loop (PLL)

Delay lock loop (DLL)

OcuunnaTopbl

CeHcopel

CeHcopbl TemMnepaTypsbl

AHarnorosble 6noku

PagwodacToTHble Bnoku

CtabunuaaTopbl HANpaXeHWs

OnopHbIE NCTOYHMKM

Opyrve

Mpoueccopbl

KoHTtponnepbi

O0Lwero HasHavYeHus

CurHanbHble

Conpoueccopsl

Bupeo

TeH3opHbIE

Opyrve

KoHTponnepbl uHTepdericoB U 6Bnoku duanyeckoro
ypoeHa (PHY)

Ethernet

Serial RapidlO (SRIO)/RapidIO

Peripheral component interconnect express (PCle)

Universal serial bus (USB)

Serial advanced technology attachment (SATA)/Serial attached
small computer system interface (SAS)

Hun3kockopoCTHbIE MHTEPdENCHI

Mobile industry processor interface (MIPI)

SpaceWire

MyneTucTaHgapTHele

Standardized serial interface used by data converters and
logic devices (JESD204)

Low-voltage differential signaling (LVDS)

DisplayPort/HDMI

Opyrve
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OkoHYaHue mabnuubi 6.1

Kareropuun

Mopkarteropuu

KoHTponnepel naMaty U 6rnoku M3an4eckoro YpoBHS
(PHY)

Double data rate synchronous dynamic random access
memory (DDR SDRAM)

High bandwidth memory (HBM)

NAND Flash

MynsTucTaHaapTHbIE

Opyrue

WHpacTpykTypa cMcTeMbl Ha KpucTanne

CucrtemMHasn WwuHa

Opyrue

OB6paboTtka gaHHbIX

Kopepel/gekoaepel BMOeo

Kopepbl/gekoaepbl ayono

MatemaTtunyeckue yHKUMN

Kogepul/gekoaepbl kogoB koppekumm owmnbok Error correction
code (ECC)

dpyrve
BesonacHocTb Kpuntorpadwua
Hpyrve
CeAa3b Forward error correction (FEC)

Moaynatopel/gemoaynatopsl

Kopnepel/gexonephbi

Opyrue

[MamATe 1 cTaHgapTHble OMbnnoTekn

BcTpoeHHoe onepaTMBHOe  3anomuHalollee  YCTPOWCTBO
(O3Y)/nocTosHHOe 3anomMuHaloLLee yctpoicTteo (M3Y)

GHBPFOHESEIBHCVIMEH namaTb

CraHgapTHble anemeHThl (STD)

Bnokv BBoga/eeieoga (10)

Opyrve

YOK 621.382:006.354

OKC 31.190

Knioueskle cnoea: MWKPOCXEeMBbl, CJ'IO)KHO-beHKLI,MOHEleHbIE 6]'IOKI/I, C(D—SHOKM, PYKOBOACTBO NMonb3oBaTesd

Pepaktop H.B. TanaHosa
TexHudeckui pegaktop M.E. Hepenkoea
Koppektop E.4. dyneHeea
KomneloTepHas Bepctka A.H. Sonomapesol

CpaHo B Habop 13.11.2023. Tlloanucano B nevatk 20.11.2023. ®opmar 60x84%. [apHuTypa Apwan.
Yen. ned. n. 1,40, YJ.-uag. n. 1,18.
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