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Mpeancnoeue

1 PABPABOTAH O6uwecTtBoM ¢ orpaHUYeHHOW OTBETCTBEHHOCTBH «HayuHo-MccneqoBaTeNbLCKUA UH-
ctutyT «ACOHUKA» (OO0 «HUWU «ACOHWMKA»), OBLuecTBOM ¢ OrpaHUYeHHON OTBETCTBEHHOCTLI «[1lnaT-
dopm» (OO0 «lMnatcopm») n ObWecTBOM C orpaHuM4eHHon oTeeTcTBeHHocThio «NCBE Codteep» (OO0
«MNCB CodTeep»)

2 BHECEH TexHuueckum komuteToM no ctaHgapTtusaumm TK 165 «CucTemMbl aBTOMATU3MPOBAHHOIMO
NPOEKTUPOBAHMWSA 3MEKTPOHWKNY

3 YTBEPXOEH W BBEOEH B JEWCTBWE MMpukasom ®enepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHnio U metponorin ot 29 cdespans 2024 r. Ne 262-cT

4 BBE[JJEH BINEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHO20 3aKoHa
om 29 uroHa 2015 2. Ne 162-03 «O cmandapmusayuu e Pocculickol ®@edepayuu». Mugopmayus ob us3-
MeHEeHUSX K HacmosileMy cmaHdapmy nybrnukyemcs 6 exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuieao
200a) uHhopmMayUOHHOM yKkazamene «HauyuoHansHele cmaHlapmesi», a oguyuansHbIl MmeKem U3MeHeHUl
U ronpasok — 8 eXeMecsayHoM UHhOPMAaULOHHOM ykazamene «HauyuoHansHeie cmaHdapmei». B cryyae
fnepecMompa (3amMeHbl) UU OMMeHbl Hacmosuwe2o cmaHdapma coomeemcemayroujee ysedomieHue bydem
onybnukosaHo 8 binuxaluwieM 6blIycKe eXeMecsyHo20 UHGOPMayUOHHO20 ykasamesns «HayuoHanbHble
cmaHOapmsi». Coomeemcemayioujas UHgopmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 8 UH-
ghopmauyuoHHOU cucmeme obLeao nones308aHuUs — Ha oguuuansHoM calime @edepanbHo20 azeHmcmea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NnpoCcTpaHeH B Ka4vecTBe ocbmu,uaanoro n3gaHus tes pa3pewieHna dJe,qepaanoro dreHTCTBa no TexHu4de-
CKOMY perynmnpoeaHu N MeTponornn
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BeegeHue

MpuuunHon pa3zpaboTku cTaHOapTa ABNAeTcs HeobXoAMMOCTL CTaHAapTMU3aLMK NpoLecca NpoeKkTUpoRa-
HUA NpOrpaMMUpyeMblX Normdeckux uHTerpansHeix cxem (MMMC) B cocTaBe anekTpoHHOW annapaTypsl.

CTangapT pacnpocTpaHAeTca Ha BeCb MapLUpyT NPOEKTUPOBaHMA KOOa, KOTOPbIA 3arpyaeTcs B npo-
rpaMMUpyemMyto NOrMYeckylo MHTErpanbHy cxemy WM 3afaeT anroputMm ee OYHKLUMOHWPOBaHWS B COCTaBe
BNEKTPOHHOW annapatypbl (3A), a Takke NpoBefeHUe BMPTyanbHbIX WCMbITAHWIA, NPOUEAYP ONTUMM3ALNUH,
BbIOOp ONTMMAanbLHOMO peleHus, BepuduMKalmMM Ha COOTBETCTBME TPebOBaHMAM TeXHUYECKOro 3adaHus u
YCTOMYUBOCTL K BO3OEWCTBUKO HELITATHLIX CUTyauWn, ¢ NPUMEHEeHNeM aBTOMATU3WPOBAHHLIX CUCTEM MNPO-
ekTMpoBaHua u Mmogenuposanusa MNIMMC. Ero uens — aBTomaTtusaumna npouecca paspabotku MIKMC ¢ nomo-
b NOrMYECKUX CXeM, MaLUUH COCTOSIHWI, KOAA Ha A3blkax onucaHusa annapaTtypbl, Bepudukaumns npoekTos
MNMC c npuMeHeHNneM MaTeMaTUYECKOTO MOLQENMPOBaHWS U CHUKEHWE 3aTpaT Ha pa3paboTKy, NpOM3BOACTBO
1 obcnyxuBaHue JA 3a CYET NOoBbILLEeHUs kKa4yecTBa pa3paboToK M CKOPOCTHU MPOEKTUPOBaHUA.

PasHoobpaaune Tunoe MNINUC Ha pbiHKE KpaliHe BENWKO, UMEKTCH CUCTEMbI MPOEKTUPOBAHWUS, OPUEHTU-
poBaHHbIe Ha paboTy ¢ KoHKpeTHbIMKU Tunamu MNIUC unu Mrukpocxemamu NPoOM3BOACTBA KOHKPETHLIX BEHOO-
pPOB, HO HM 0QHA aBTOMAaTW3MPOBAHHAS CUCTEMA NPOEKTUPOBAHUSA HE CMOXET YAOBNETBOPUTL NOTpebHOCTU
BCex pa3paboT4yMKOB M pelleHrne Bcex 3adad. OgHako Ha pbliHKE CYLLEeCTBYIOT AOCTATOYHO YHMBEpPCalbHble
peleHnsi, codepxalline MHOXEeCTBO Cheuuanu3MpoBaHHbIX MPOrpaMMHbIX MHCTPYMEHTOB W MO3BONSLLME
opraHmsauusaM-paspaboTymKam BbICTPOUTb ONTUMAasbHbIA WU MPY 3TOM YHMMULMPOBAHHbIM MapLUIPYT NPOeKTU-
poanus MNIUC, B ToM YMcne HAa OCHOBE PEKOMEHALMI JaHHOMO cTaHaapTa.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Cuctemsbl dBTOMAaTU3NPOBaAHHOIO NPOEKTUPOBAaHWUA 3JTEKTPOHUKN

MAPLUPYT NPOEKTUPOBAHWA U BEPU®UKALWMU NPOrPAMMUPYEMbIX
NOTUYECKUX MHTETPANBbHbLIX CXEM

Electronics automated design systems.
Design and verification flow for field programmable gate arrays (FPGA)

Data BeepeHuna — 2024—04—01

1 O6nacTb npUMeHeHus

1.1 HacTosawummn cTaHgapT npegHasHadeH 4N npuMeHeHns npegnpuaTnsaMy NpoMbILLITIEHHOCTW 1 opra-
HU3aALMSAMU NPU UCTNONBb30BAHUK 3MEKTPOHHbLIX CUCTEM NPoekTUpoBaHus u Bepudukauum MNNNC. OcobeHHo-
CTW ycTpoicTBa 1 hyHKumoHuposaHus MIMC TpebyioT npuMeHeHMA MHTErPUPOBAaHHbIX CUCTEM, COAEPHKaLLNX
B CBOEM COCTaBe MHCTPYMeHTbl paspabotku 3arpyxaemoro B MNJIMC koga, onpegenswLllero gyHKLMOHUPO-
BaHue [NJIMC B cocTtaBe annapaTypbl. TakMe cUCTEMbl NPOEKTUPOBaHUA M Bepudukauun MNINC nossonsawT
co3daBaThk M MOJeNnMpoBaThk NPOEKT, 3arpyxaemblil B MJTAC, ¢ ucnonb3oBaHMeM NPUHLUNUANBHBIX 3MEKTPU-
YeCKUX CXeM, CXeM MalUWH COCTOSIHUIA, a Takke S3bIKOB ONUCcaHnA annapaTypbl Ha YPOBHE PErMcTPOBLIX Nepe-
pad (RTL languages).

1.2 Cuctembl npoekTupoBaHusa v Bepudukauum MNMITMC npumeHaoTca Nnpu NpoeKkTMpoBaHnn 3A n anek-
TPOHHOW KOMMNOHeHTHoW 6a3bl (3KB) cneaytollero HasHa4YeH s : Ang 060pPOHHO-NPOMBILLIIEHHOIO KOMMNEeKca,
ONs a3pOKOCMWYECKOW OTpacnu, ANnA CYyAOCTPOEHUs, MeAWLMHbI, aBTOMOBUNBHOW OTpacnu, AN Hasurayum
¥ paguonokauuy, noTpebuTensckom 3NeKTPOHUKW, AN CBA3W (TenekoMMyHUKauuun), ona cuctem 6esonacHo-
CTW, ANA aBTOMaTU3MPOBaHHOIO TPAHCNopTa U ABUXYLLENCS POBOTOTEXHUKMW.

1.3 Mogzenuposanue MMNUC He MOXET NMOMHOCTLID 3aMEHUTL HATYPHLIE UCMLITAHWUSA, OAHAKO MOXET [0-
NOMIHWUTL UX U NO3BOSNUTL NOMNYYUTb AAHHbIE, KOTOPbIE COXHO W MHOTr4A AaMe HEBO3MOXKHO NONY4YUTb METOA0M
HaTYpPHbIX UCMbITAHWNA.

1.4 BaxHown xapaktepucTtukoin npu Beibope CAIP ong npoektupoBanus u sepudmkauum NIMWC asna-
€TCSA BO3MOXHOCTb U Ka4eCTBO €€ UHTerpauum ¢ Apyrumu NnpuMeHseMeiMu B opraHusauumn CAIMP, B Tom yucne
¢ CAMNP Mri.

1.5 HacTtoawwun ctangapt bazupyetcs Ha [1].

2 HopmaTtuBHbIEe CCbISTKK

B HacTofAwem cTaHgapTe MCnonb3oBaHa HOPMaTUBHAs CCbINKa Ha crefyownii cTaHgapT:
FOCT 15.016 Cuctema pa3paboTku U NOCTAaHOBKW NPOOYKUUM Ha NPOM3BOLCTBO. TEXHNYECKOe 3afaHue.
TpeboBaHWA K cOgepKaHM N 0OOPMITEHNID

n puMmedaHue — I'Ipvl none30BaHWKM HAcCToAWMM CTaHOapTOM uenecooﬁpasHo NpoOBEPUTEL [EenCTBUE CChbINoY-
HbIX CTaHOapPTOB B VIHqDOpMaLI,VIDHHOI;! CcUucrteme OGLLIEFO none30BaHWA Ha OCbVILlMaﬂbHOM cante CDe,u,epaanoro areHTCTBa
no TEXHWYECKOMY perynupoBaHWO U METPONOrMKN B CETU MHTepHET Mnn no exerogHomy MHCbOpMauMOHHOMy yKasarte-
N «HaunoHanbHble CTaHdapTbl», KOTODI::II?I OI'Iy6J'IMKOBaH Nno COCTOAHWMIO Ha 1 AHBapA TeKyllero roga, n no BbiNyCcKam
exXemMecAa4yHoro I/IHCbOpMaLlVIOHHOFO yKa3sartens «HauunoHaneHbIe CTaHOapTbl» 3a TeKyLLI,Hﬁ rod. Ecnn 3ameHeH cCbINoYHbIN
CTaHgapT, Ha KOTOpblﬁ AaHa HeJaTupoBaHHaA CCbiNika, TO peKOMeHOyeTCA MCNonb30BaTh ,D,Bl?lCTByIOLLlyIO BEPCUKO 3TOro
CTaHdapTa € y4eTOM BCEX BHECEHHbIX B OaHHYKO BEPCUIO W3MeHeHWUA. Ecnu 3ameHeH CCbiNOYHbIN CTaHOapT, Ha KOTprII‘}I
OaHa gaTupoBaHHaA CCblnka, TO pPeKOMEHAYETCA MCNONb30BaTk BEPCUKO 3TOMO CTaHOapTa C yKa3aHHbIM BbILWE rogom yT-

MapaHune ochbuumnansHoe
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BepXKOeHWUA (NpWHATKA). ECnn nocne yTBepXOeHWs HaCTOSLWEero cTaHAapTa B CChINIOMHBIA CTAHOapT, Ha KOTOpLIA OaHa
OaTMPOBAHHAS CChINKA, BHECEHO M3MEHEHVE, 3aTParMBaloLLee rnonoxeHne, Ha KOTOPOe A4aHa CChINKa, TO 3TO MONOKEHNUE
peKkoMeHOyeTca NpUMeHATL 6e3 yyeTa AaHHOro U3MeHeHUsa. ECnK CebiNoYHbIA CTaHAapT oTMeHeH 6e3 3aMeHb!, To Nono-
»eHM1e, B KOTOPOM [aHa CChINKa Ha Hero, peKoMeHaYeTca NPUMEHATL B YaCTU, He 3aTparvBaloLLe aTy CCbInKy.

3 TepMuHbI, onpeAeneHnA U CoKpalleHus

3.1 TepmuHbI U onpegeneHun

B HacToswem ctaHgapte npumeHeHbl TepmuHel no FOCT 15.016, a Takke cneayrolmMe TEPMUHBI C CO-
OTBETCTBYOLLMMU ONpeaeneHnamMn:

3.1.1 aneKTpoHUKa: JNEeKTPOHHaA annapartypa W BXOAsLWaa B ee COCTaB 3NeKTPOHHAs KOMMNOHEHTHas
Ba3za.

3.1.2 BupTYyanbHbie UCTLITAHUA 3MEKTPOHUKKN: BocnpousseeHne Ha KOMMNbOTEPe C NMOMOLLbLID Ma-
TeMaTU4ecKkoro MoAenMpoBaHna YCNOBUA HATYPHLIX UCMLITAHWA UKW pearibHbIX YCNOBUWA 3KCnnyaTauumn anex-
TPOHWKM B COOTBETCTBUM C TEXHUYECKUM 3aJaHneM Ha pa3paboTKy 3NeKTpOoHUKN.

3.1.3 nevyaTHbIA y3en: [Ne4yaTHaa nNnarta c YCTAHOBMEHHLIMW HA HEW 3aNeKTpopagmnoaneMeHTaMmmn (KoH-
OeHcaTopaMu, pe3ancTopamMm, MHTerpanbHbIMU CXeMaMK U T. [1.), B COBOKYNMHOCTU BbINOMHAKLLAA onpeaenex-
Hbl€ 3MEKTPOHHbIE DYHKUMK U B3aUMOOENCTBYIOWAaNA ¢ APYrMMK NeYaTHbIMKU y3NaMn B COCTaBe 3MeKTPOHHON
annapartypbl Yepes coeguHAILNe aneMeHThbl.

3.1.4 cucTema aBTOMaTU3IUPOBAHHOrO MPOEKTUPOBAHUA INEKTPOHWUKU B 4acTU BUPTYanbHbIX
ucnbiTauum; CAIP anekTpoHukn BW: CocTaBHaa 4acTb CMCTEMbI aBTOMATU3UMPOBAHHOTO MPOEKTUPOBAHWUA
AMNEeKTPOHWUKK, NpedHa3Ha4YeHHas AnA aBToOMaTu3NpoOBaHHOIMO CXEMOTEXHWYECKOro M KOHCTPYKTOPCKOro Moae-
NUMpOoBaHWsA U BUPTYyanbHbIX UCNBITAHWUA 3NEKTPOHUKN.

3.2 B HacTosiwem cTaHaapTe NpUMeHeHsl cnegytowmne cokpalleHns:

BW — BUpPTYyarbHbl€ UCMbITaHUA,

nCc — MHTEerpansHas cxema;

MWC  — mMOHONWUTHaA MHTErpancHas cxema;

HWOKP — Hay4yHO-uccnegoBaTtensckie 1 onbITHO-KOHCTPYKTOPCKKUE paboThl;

MMMNC — nporpaMmmupyemas normieckasn UHTerpaneHasa cxema;

Mri — nevyaTHas nnaTa,;

ny — MeyaTHbIR y3en — nevaTHas nnata ¢ YyCTaHOBMeHHbIMU Ha Hel IP3 (koHaeHcaTopamu, pe-
suctopamu, MC n T. a.);

CAMNP — cuctema aBTOMaTU3NPOBAHHOIO MPOEKTUPOBAHUS;

T3 — TexXHV4eckoe 3agaHve;

2A — aMeKTPOHHas annapaTypa;

Yy — QMEKTPOHHbLIN y3en (MOXeT ABNATLCHA (PYHKLUMOHANBHOW YacTbi nevaTtHoro yana nubo, Hao-

60pOT, COBOKYMHOCTb HECKOMNMbKUX MeYaTHbIX Y3108, 06bednHEHHbIX EAVHBIM PYHKLMOHAmMb-
HbIM Ha3Ha4YeHuem);

3Kb — 3MNeKTPOoHHas KOMMoHeHTHas 6aaa;

oP3 — 3NEeKTPopaano3INeMeHT.

4 Oowme nonoxeHus

4.1 Lenbio paspaboTkn HacTosILLEero cTaHAapTa ABNgeTcsd yCcTaHoBNeHe TpeboBaHuil K aBTOMaTU3npo-
BaHHOMY npoueccy npoektuposaHus MINC n npoBegeHns BUPTyanbHbix UcnbiTaHuia (BU).

[na gocTuKeHws NocTaBneHHoN Leny B cTaHgapTe ycTaHaeneHsl crnegylolme egmHele TpeboBaHus:

K NOPSAKY M BUAY NPOBOAUMBIX paboT, B COBOKYMHOCTW COCTaBMSIOWNMX LENOCTHBLIN YHU(ULMPOBaHHBIN
MapLUpyT NpoekTupoBaHusa 3JY;

K COCTaBy BMPTyanbHbIX UCNLITAHWUIA, MO pesynbsTaTam KOTOPbIX BbIAAETCS 3aKMYeHne O KOPPEeKTHOCTH
npoekTa MMWC ¢ Toukn 3peHus cooTBeTcTBUA TpeboBaHuaM T3 B yacTu hyHKLMOHUPOBAHWS B LUTATHOM pe-
XKMME M YCTONYMBOCTU K HELLTaTHbIM CUTyaLusaMm.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 6/12
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71267-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68399
https://gostexpert.ru/gost/gost-71267-2024?utm_source=pdf&utm_medium=68399&utm_term=page

FOCT P 71267—2024

4.2 OpraHusaumsa paboT No NPUMEHEHUIO CUCTEM aBTOMaTM3MPOBAHHOTO NPOEKTUPOBAaHWA U MOAENUPO-
BaHua MINC.

B 3aBucumocTu oT BeibpaHHoro tuna MINMC u npouseogutens MIWC pa3paboTumku MoryT BbIbupaTtb
paznuuHble CAIP, opueHTUpOBaHHbIE Ha 3TK koHKpeTHble MINC. OgHako Bonee nepcnekTUBHLIM NpeacTas-
naeTcs npumMeHeHue yHuBepcansHelx CATP, nogaepxuearowmx 6ubnuotekm MIWC pasHbix BEHOOPOB — TeM
CaMbIM CHWXXAETCA MPUBSA3KA K KOHKPETHOMY MpoM3BoaMuTENto M KoHkpeTHomy Ttuny MJINC, 4To nosbiwaeT
rMBKOCTb NPeanpuaTUS U CHUXKAET BO3MOXHLIE 3aTpaThl HA NEPEeHOC NPOEKTOB Ha HoBble Tuhbl MJTAC.

5 OTanbl npoekTupoBaHua u Bepudukauum MNIAC

5.1 MapuwpyT npoeKkTMpoBaHua

Ha a3bike onucaHus annapatypel (HDL) u/unu ¢ noMoLbo Normyeckom cxemMsl pa3paboTynk onnuceIBaeT
noBefeHWe UNu CTPYKTypy paspabaTbiBaeMoro ycTpoWcTBa, 3aTeM C NOMOLLBH MOOENUPOBaHWUA NpoBepsaeT
koa 1 n3baensaeTcs OT OWMBOK B HEM, MOCNE Yero CMHTEe3NpPYeT NPOoeKT Ansa koHkpeTHon MITNC n peanuayet
CBOW NPOEKT B KpUCTasne MUKpPOCXeMbl MporpaMmMupyemMor Noruku.

5.2 TunoBas nocrnegoBaTtenbHOCTL paboTbl nonb3osatens ¢ npoektom B CAlNP HavynHaeTcsa ¢ co3gaHus
HOBOTO MPOEKTa M BBOAA Pa3fuyHbIX ero YacTen, cogepxallnx Ko onvcaHusa annapatypbl UK CXeMOTEXHU-
Yeckoe onucaHwe annapaTypbl, UMK oNMcaHWe B BUAE MaLUWMH COCTOSHUNA.

5.3 3Tan co3gaHna CXeMOTEXHUYECKOTO OMMCaHUS B CXEMHOM PefaKkTope MOXET COCTOAThL U3 creayto-
LWMX LLaroe:

5.3.1 MNeps.bii War: HEOBXOAMMO HAWTK B BUBNMOTEKE N PA3MECTUTb Ha YepTee CXembl rpaduyeckne
n300paxeHns HyKHbIX 3NEMEHTOB.

5.3.2 BTopo# war: aneMeHTbl cxeMbl HEOBXOAUMMO COeOUHUTL CBA3AMUI, NMPEeOCTABNALWUMY Nepenady
CUrHaroB, B COOTBETCTBUM C PyHKLMOHAMNbHBIM HazHa4eHMeM JaHHOW YacTu.

5.3.3 Tpetuu war: MMHUSAM CBS3W CXeMbl HAO0 Ha3Ha4yuTb UMeHa. B NpoCTbIX cxemMax 3TOoT War MOXHOo
nponyctuteh. OgHako ecny nonb3oBaTens cOOMPAETCH KOHTPONMPOBATh CUrHarnbl Ha BHYTPEHHWX LIEeNsiX, Hago
NPUCBOWTL MM OCMbICIIEHHbIE Ha3BaHWA. TOrOa UX CTAHET Nler4ye HaxoguTb.

5.3.4 YeTBepThIA War: BbINOMHUTL 3NEKTPUYECKMIA KOHTPOMNb CXeMbl. 3Ta npolenypa BecbMa nonesHa,
ecnu y pa3paboTymKka OCTalTCA COMHEHWSI OTHOCUTENBLHO MPaBUMBHOCTU HApPUCOBaHHOW cxeMbl. CucTema
JOMKHA He TONbKO MpouMHAOPMUPOBATL O Yucre OWWBOoK U NpeaynpexaeHud, HO U NoKazaTb Te MecTa Ha
cxeme, rae oHW obHapyXeHbl.

5.3.5 MaTwIn war: rpagunyeckoe onMcaHWe NpoekTa B BUAE CXeMbl (MM AnarpaMmmbl COCTOSHUIA Ludpo-
BOro aBToMaTa) AOIMKHO BbITh aBTOMaTUYECKM KOHBEPTMPOBAHO B TEKCTOBOE OnucaHve (Hanpumep, B doopmar
asbika VHDL).

5.3.6 Ecnu npoekT n3HavansHo NpeacTaBreH B BUAE TEKCTA Ha A3bIKe onnucaHua annapaTypsl, npoueay-
pa ero cosgaHvs U MmoauduKaLunum COCTOMUT B pefakTUpPOBaHUK TeKcTa, C UCNOMNb30oBaHUEM crnelnanbHbIX aB-
TOMaTU3WPYIOLLINX BO3MOXHOCTEN U BubnuoTeuHbix dyHkuMi CATNP, 4To No3BONSeT CYLECTBEHHO YNPOCTUTh
M yckopuTb paboTy Hag NpoeKToM.

5.4 Korna Bce HeobxoOuMble 4acTy MPOeKTa NoAroToBNeHbl, Heobxoanmo BbinonHuTe B CAMP MITAC
ero KoOMNuUAsaUuio. YcnewHan KOMNUnsuua no3eonaeT NpucTynuTb K MOOENMpoBaHuo, a B criydyae Heygayu
pa3paboTyuk JOMKEH HaTM NpoBbneMHbIE MecTa B NPOEKTE M YCTPAHUTL UX, Y4TOBbl 4OBUTLCS YCMNELLHOTO Bbi-
NOMHEeHWs 3Tana KOoMNUAALMK.

5.5 MNepen Tem, Kak NeperTn K 3Tany MOAENMpoBaHWus, paspaboTunK OOMKeH BbIMOMHUTL NMOATOTOBU-
TenbHble JeNCTBUSA, B YAaCTHOCTK, 3adaTb BPEMEHHbIE AMarpaMmbl BHELWHWUX BO3aencTBMIA. Kak npaBumno, ux
3a[aloT B crneuuansHOM OkHe pegakTopa curdanos CANNP B rpaduyeckom Buae, nmbo ¢ NOMOLLLK Nporpamm-
HOro KoAa Ha A3blKax OMWCaHWA BHELUHWX BO34EWCTBUW, B KOTOPbIE 3an0OXeHbl crneuuarnibHble BO3MOXHOCTH
aBTOMAaTM3aLMKU UCMbITaTeNbHbIX cTeHaoB (Takmux kak VHDL/Verilog/C/SystemC, SystemVerilog) n maccusoB
OaHHbIX. Take paszpaboTunK JOMKEH ONpenennTb, Kakne BbIXOOHbIE U BHYTPEHHUE CUrHanbl NpoekTa Heob-
XOOMMO aHanuanpoeaTk B NpoLecce MoOenupoBaHus.

5.6 CumynsTop, Bxogawmn B coctas CAlMNP MIMNC, kak npaBuno, Nno3BonseT HacTPpOUTb BCe HEObBXo-
OMMble MapaMmeTpbl MO4ENUMPOBaHKUA, TakMe Kak Lwar MogenvpoBaH1s, BDeMeHHOW MHTepBan Ans npouecca
MOZENMPOBaHus, nepeyeHb NnaHupyeMelx cobblTWil B npouecce MOAEnvMpoBaHWsA U onpefeneHne peakuun
CUMYNATOpa Ha Kaxaoe cobbIThe, a TakKe NPUMEHATL NPUHYAUTENbHEIA OCTAHOB MOAEMNUPOBAHMWS MO KOMaH-
e pa3paboTyuka unuv no JOCTUXEHUID OnpefeneHHbIX YCIoBUIA.
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5.7 Npoueaypa 3agaHMA BHELWHUX BO3AeHCTBUNA

Mpexne Yem Ha4yaTbk MOLENnMpoBaHWe cxemsbl, 3arpyxeHHow B MNINWC, cnegyeT onpenennTe curHansl Ha
ee Bxogax. OBbIYHO BHELLHWE BO3AENCTBMUA 3aa0TCHA HECKOMNbKUMMW crocobamu:

C MOMOLLLbIO BMPTYalbHbIX TEHEPATOPOB CUTHAMOB, HA3bIBAEMbIX CTUMYMaMU UM CTUMYNATOPaMM;

ONA CMOXHbIX MNPOBEPOYHLIX TeCcTOB — C ucnonb3oBaHuem AsbikoB VHDL, Verilog, SystemC,
SystemVerilog (cosgaHve ucneiTatensHbix cTeHgoB — Test Bench);

C BBOAOM KOMaHg B CUCTEMY M3 KOMaHAHOW CTPOKW;

C NPUMEHEHWEM CYLLECTBYHLMX UMM PUCOBAHMEM HOBbIX BPEMEHHbLIX AuMarpamm B rpadpuy4eckom pe-
Jaxkrtope.

BonblwKHCTBO pa3paboTynKoB LMGPOBOW annapartypbl NPeanoYMTanT MoAenvMpoBaTe CBOW MPOEKTHI,
OPWEHTUPYACH Ha BPEMEHHLIE ANarpaMmMbl, TO €CTb ONMCaHUA CUTHanoB B rpaduyeckoin gopme (waveform).
Komy-To Gonblue HpaBUTCHA TEKCTOBOE OMUCAHWE CWUIHANOB Ha A3bIKax OnNucaHwsi annapaTtypsbl (McnbiTatens-
Hble BekTopbl — test vectors). OgHako ana onTuManbHon BepuduMKaL My npoekta TpebyoTes u Te, u apyrue
crnocobbl ONMCaHus.

5.8 Peaynbrathl MOAENMPOBaHUS MOTYT BbiTb BU3yanvu3vpoBaHbl B rpaddMyeckom peaaktope npocMoTpa
auarpamm, a TaKke coxpaHeHbl B paine AnA nocnegyowero aHannaa unu gnsa Ucnonb3oBaHus npu reHepa-
LMW BHELIHWX BO3OEWCTBUA Ha JanbHEerWwuX aTanax Mogennpoeanua unu sepuduxkauun MIKC.

5.9 Huxe npueegeHsbl pekomeHgyemble dyHkuumu CAMP MNMNWC, KoTopble MOXHO BKMOYUTE B TUMOBOW
MapLpyT BepudurKaLnm n KOTopble NO3BOMAKT NOBbICUTL 3hPEKTUBHOCTL NpoLecca NpoBefeHUs BUPTyarib-
HbIX UCMbITAHWIA, TO €CTb MoAENMpoBaHMs 1 Bepudukaymm MIAC.

5.9.1 MogenupoBaHWe CMeLLaHHbIX MPOEKTOB, BKIOYAKLMX onvcaHua Ha sa3bikax VHDL, Verilog, cnn-
cku uenen B popmate EDIF v mogenu SystemC. BeTpoeHHble nHTepdeickl MOAenupoBaHns, KOTOpbIe NO3BO-
NS0T AOMONMHUTENBHO NCNOMNb30BaTh NOBEAeHYecke Mogenu Ha aseikax C/C++/Handel-C, dyyHKUMOHanbHbIE
mogenv SWIFT, mogenu namatu Denali, a Tarke BcTpoeHHsle M M-byHKLuuKu cuctemel Matlab.

5.9.2 MexaHn3aM COBMECTHOIO MOAENMPOBAHWA, KOTOPbIA OaeT BO3MOXHOCTb nogknwo4nte Kk CAlP
MINC cuctemy Matlab/Simulink komnannm Mathworks ana Bepudpukanmmn annapaTtHbix BNOKOB B UX CUCTEM-
HOM OKpy>eHuW. MogenupoBaHue MOXeT NPOBOAUTLCA B MHTEPaKTUBHOM, (DOHOBOM W PErPECCUMBHOM PEXU-
Max. [ina dpopMUpoBaHUS 3adaHuin 1 yrnpaeneHns npoueccoM MOAENUPOBaHUS UCMOMNb3YeTCs BCTPOEHHbLIN
A3blK Makpo-koMaHg CAIP, a tTakke aswikn Tcl/Tk, Perl n VisualBasic. CneuuanuanpoBaHHble pegakTtopbl ¢
hYHKUMAMM CPaBHEHWA BPEMEHHbIX JMarpaMM 3Ha4YuTenbHO YNpoLaT aHanns pesynstaTos.

5.9.3 leHepaTop TeCTOBLIX BO3AENCTBMW, KOTOPbIA PYKOBOOMT MOCMEeAOBaTeNbHOCTBID OEACTBUN WH-
XeHepa B AManoroBoM pexwume u cosgaet wabnoH tecta. OQuH U TOT Xe TECT MOXET MCNOoNb30BaThCH Ha
nwobom ypoBHe abcTpakuuin (NoBegeHYecKoM, YPOBHE PErMcTPOBLIX Nepefady unv BpemeHHom). BoamoxkHa
TaKkxke reHepauusl TeCTOB M3 rpadhuyeckux BpeMeHHbIX guarpaMmm Unu guarpaMMm aBTOMaTOB KOHEYHbIX CO-
CTOAHUIA. HaBop WHCTPYMEHTOB OTMaZKy MOXET BKMOYAaTh: BCTPOEHHLINM oTnagymk C-Koaa; TpacCUpoBKY KO-
nos VHDL/Verilog n guarpamMmm aBTOMaToB COCTOSIHWIA; MPOCMOTP W pefakTUpoBaHWe (BHECEHUSA BPEMEHHbLIX
3HaA4YeHUN AN OTNagkM) TeKYLLUX COCTOAHUA CUTHAINoB, NepeMeHHbIX, MPOLEeCcCoB U COCTOSHUIA NaMsTH; Mpo-
CMOTP CTeKa BbI30BOB NOANPOrpaMM; aHanv3 NoTOKOB AaHHbIX; aHann3 TeCTOBOro NMoKpbITUSA; Npodunmposa-
HWEe npoekTa.

5.9.4 CpencTtBa Kpocc-OTNaZKW CUrHaNoB NO3BONSAIOT He TOMbKO OTCMNEeXWBaTb NPaBUIBHOCTL BPEMEH-
HbIX Auarpamm CUrHana B HY>KHbIX TOUKax NpoekTa, Ho M obecnedynBaoT Nepexod u3 pefakropa guarpaMmm K
COOTBETCTBYHOLLEMY 3MeMeHTy ucxogHoro onucaHnsa (HDL-TekcT, Briok-guarpamMmmel). NMomoraeT B oTnagke u
BepMdMKaL MM BO3IMOXHOCTb OpraHn3auumn B 3aaHHbIX BHYTPEHHWX TOYKax JOMNOMHUTENbLHOIO aHanvaa cobbl-
TWA ONsi aBTOMaTUYECKOTO BbIABNEHWST OLWBOYHbBIX U COMHUTENbHbLIX CUTYaunin. [ns 6onbLIMX NPOEKTOB 1 B
crny4yae BO3MOXHOCTW 3apaHee NpoBecTyM ModenupoBaHue yoobHa oTnazka B OTNOXeHHOM pexumMe. B Takom
pexuMe paspaboTuuk MCrnonb3yeT B NpoLecce OTNafKky 3apaHee NOArOTOBMEHHLIE JaHHble, He 3aTpavnBas
BpEMEeHN Ha OXMaaHWe OTKNUKa CUCTEMbI MOAENUPOBaHUS.

5.9.5 B npouecce MogenMpoBaHns Takke MOXHO reHepupoBaTh rpadmyeckoe npeacTaBneHue NoToOKOB
OaHHbIX B MOAENW, KOTOpPOe NO3BONsAeT UCCNefoBaTh CBA3HOCTL MOLENU U NPOBECTU aHann3 obmMeHa gaHHbI-
MU Mexay niobbiMi ee obbekTamun (KOMNOHEHTaMK, perncTpamMu, curHanamu, onepartopamu). Busyanusayusa
nyTen pacnpocTpaHeHns curHana ¢ NnoMoLLblo AnarpamMmm NOTOKOB AaHHbIX MO3BOMSAET Nerde onpegenntb no-
TeHUManbHble UCTOYHWKN OLWNOOK Ha BHYTPEHHUX CUTHanax.

5.9.6 C nomMoLbio NpodUNMpoBaHUs NMPOEKTa MOXHO NONy4YnTb MHOPMAaLIMIO O BpEMEHW MOLENMPOBa-
HWA KaXgoro onepaTtopa, npolecca u énoka, onpeaennTb U NPOBECTU ONTUMKU3aUMI0 Haubonee KpUTUYHBIX
dparmeHToB. CpeacTea aHanu3a TeCTOBOMO MOKPbLITUSA, MHTETPUPOBaHHbIE B A4P0 MOLENVMPOBAHUSA, NMOMO-

4
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rarlT paSpaﬁOT‘-Wle BbIABUTbL Te 4aCTU NMpOeKTa, KOTOpble He Bbinn 3a4eNCTBOBaHbI BO BpeMA BbINMOJIHEHNA
TecTa. ,D,E:lHHbIe MOXHO MOINYy4YUTb KakK Mo TeCTOBOMY MNMOKPbITUHD CTPOK KOAA, TakK WU Mo NepekniuyYeHnsam, a Takxe
no MHTEerparnbHOMY MOKPbITUKO Ha MHOXEeCTBe TeCTOB.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep cMcTeMbl aBTOMaTU3MPOBAHHOIO NMPOEKTUPOBaHNA
u Bepudmkayuu NMUC — CATP Active-HDL[2]

OAHUM 13 cambIX NONYNAPHLIX MHCTPYMEHTOB ANSA NPOeKTMpoBaHWA u Bepudmkaumu MINMC sacnyxeHHo cunTaeTcs
nporpaMmmHbli npoaykT Active-HDL npoussogctea komnanum ALDEC. 3T0T MHCTPYMEHT NOCTOSIHHO 0BHOBNAETCA U UMEET
NPOCTOW, AOCTYNHLIA ANA NOHUMaHWA UHTepdeNc.

WHcTpymeHT Active-HDL aBnsieTcs aBTOMaTU3MpOBaHHOW NporpaMMHOI CUCTEMOW, NO3BOMSAOLLEN NPOBECTU pa3pa-
BoTky npoekta MNIC B cocTaBe DA, co3fdaTh KOA NPOEKTa Ha OCHOBE 3MEKTPUYECKOW CXeMbl, CXeMbl UMPPOBOro aBToMa-
Ta u/vnu koda Ha a3blke onucaHua annapatypel (VHDL vnn Verilog), npoBecty BupTyansHble ucneitanus npoekta MIMAC
W BbINOMHWTE BEPUMKALMIO NpOEKTa.

WHctpymenT Active-HDL npepoctaBnsieT paspabotumkam MIMAC pepaktop ang cosnanvs npoekta Ha Aseike RTL,
cumynsaTop cmewaHHoro RTL-koaa, koTopeli BKNoYaeT B cebs: NOATBEPKAEHHbI UCNONMb30BaHUEM B NPOMBILLMEHHOCTI
MEXaHM3M MYMNbTUA3BIYHOMO MogenupoeaHua Ha asbikax IEEE VHDL, Verilog® n SystemVerilog (Design), ¢ yckopeHuem
00 ABYX pa3 OTHOCUTENBHO LTAaTHLIX CUMYNATOPOB, nocTaensgeMslx BMecTe ¢ [MIAC Xilinx unu Intel (Altera), a Tarke nog-
OepXKy 3akogupoBaHHbIX |P-a0ep v oTcyTCTBUE orpaHudeHns Ha pasmepbl ycTporctea FPGA. WMcnonesya Active-HDL,
KomaHaa paspabotyunkos MNNMC MoxeT B pasbl yCKOPUTL Npouecc paspaboTky npowwsok ans MNNMC no cpaBHeHwo ¢
MCMNONb30BaHWEM TONbKO WTATHBIX cMMynaTopoB oT Xilinx, Altera unm Atmel.

OcHoBHble Bo3MOHOCTK Active-HDL
HAsblkn:

nogaepXka Mynstu-a3bldHbIX npoekToB MINC;

VHDL IEEE 1076 (1987, 1993, 2002 n 2008);

Verilog® HDL IEEE 1364 (1995, 2001 v 2005);

SystemVerilog IEEE 1800™ (Design).

OTtnapnka:

WHTEPaKTWBHAA TPacCUPOBKa BLINOMHEHWUA KOAa;

NpoABKMHYTOE yNpaBneHWe ToYKamn OCTaHoBa;

NMPOCMOTP NamMATK,;

otnagka FSM;

NpocMoTp hopMbl CUrHana;

MHOXEeCTBEHHbIe OKHa MPOCMOTpa CUrHamnos;

ynpaeneHve opMoi BXOOHbIX CUTHAMoB.
3akogvpoBaHHbie IP-agpa:

nogaepxka SecurelP;

nogaepxka IEEE VHDL v Verilog IP.

Moppepxka npoekToB nboro pasmepa
WHCTpyMeHThI npoekTuposaHus HDL:

pefaktop A3bika HDL, TekcTor, BrnoK-cXem 1 MalUWHbl COCTOSAHWNI;,

A3bIKOBOW MOMOLLHUK C WabnoHamu 1 aBTONOACTAaHOBKOW TEKCTa,

nepapxm4ecKnin MpoCMOTP C NOAAEPHKKON KOHMUrypauwni;

nopaepxka ckpuntoe Macro, Tel/TK, Perl;

NPeKoMNUIMpoBaHHble BUbnNuoTekn ot nocTaswmkos FPGA.

YnpaeneHvwe nNpoeKTamu:

MeHeKep ynpaBneHus MapLlipyToM npoekTa ang Bcex Tunos FPGA;

ynpaeneHve BEPCUMU;

paboyee NPOCTPaHCTBO U apX1BMPOBAHWE NPOEKTOB.
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