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MNpepgncnoBne

1 PASBPABOTAH AKuUMOHEpPHbIM 06WecTBOM «lLleHTpanbHoe KOHCTpyKTOpckoe 6wpo «[elToH»
(AO «UKB «[enToH»)

2 BHECEH TexHuyeckum komuteToMm no ctaHgaptusaumm TK 165 «Cuctembl aBTOMaTU3MPOBAHHOIO
NPOEKTUPOBAHNA 3NEKTPOHUKN»

3 YTBEPXJ/EH W BBEJEH B JEWCTBUE MMpukasom ®efepanbHOro areHTcTea Mo TEXHUYECKOMY
perynuposaHuio n metposiorun ot 5 mona 2023 r. Ne 478-cT

4 BBEJAEH BMEPBbIE

MpaBuna NpUMeEHeHMa HaCTOSALWEro cTaHgapTa YyCTaHOoB/eHbl B cTaTbe 26 defepasibHOro 3akoHa
0T 29 umioHA 2015 r. Ne 162-®3 «O cTaHgapTulaumm B Poccuiickon depgepauuun». VMIHpopmaums o6 ns-
MEHEeHMAX K HacToALWeMy cTaHaapTy NybankyeTca B exerogHom (Mo cOCTOSHUI Ha 1saHBapsa Tekylwero
roga) UHopmaLMoHHOM yKasaTene «HauuoHasibHble CTaH4apThl», a ouLManbHbli TEeKCT U3MEeHEeHUN
N NonpaBoK — B eXeMeCSAYHOM WMH(OPMALUMOHHOM yKasaTene «HauuoHanbHble cTaHgapThli». B cnyvae
nepecMoTpa (3aMeHbl) WM OTMEHbl HACTOSLLEero cTaHjapTa CooTBeTCTBYLee yBeJoMIeHne byaeT
ony6/iMKoBaHO B Gvkanliem BbINyCKe eXeMecA4YHOro WMHGOPMaUUOHHOro ykasaTens «HauuoHasbHble
cTaHgapThbl». CooTBeTCTBYyWLWAas UHpopmauns, yseoMNeHne U TEeKCTbl pasMeLLalnTCca Takke B UH-
hopmaLmnoHHON cucTeme 06Lero nob3oBaHNs — Ha odmumanbHOM caliTe defepasbHOro areHTCcTBa no
TEexXHUYeCcKOMY perynnpoBaHuio U MeTposiornm B ceTu NIHTepHeT (Www.rst.gov.ru)

© OdgopmneHne. dPreyY «MHCTUTYT cTaHfapTM3ayum», 2023

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJTHOCTBLI0 MM YaCTMUYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe OPMLMANBHOIO M3faHusa 6e3 paspelleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuilo 1 MeTposiornu
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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

CNCTEMblI ABTOMATU3NPOBAHHOIO NMPOEKTUPOBAHWA 3NMTEKTPOHWKN

MHgopMmaynoHHOe obecneyeHue.
Mopsigok pa3paboTkn mopeneir SPICE.
[TocTaHOBKa 3a4ayun

Electronics automated design systems. Information support.
Procedure for development of SPICE models. Formulation of the problem

Jarta BBegeHns — 2023—08—01

1 O6nactb NpUMeHeHns

11 HacTtoauwwuii cTtaHfapT onpegenseT TpeboBaHUA K MOCTaHOBKe 3adayn Ha pas3paboTky mogenei
SPICE wu3genuii n gokymeHTaumm K HAM ANA CUCTEM aBTOMAaTU3MPOBAHHOIO MPOEKTUPOBAHWUA pafnoasiek-
TPOHHOI annapaTtypsl.

1.2 CtaHgapT pekoMeHAO0BaH K NPMMEHEHWI0 OpraHuM3auusamu, NPpeanpuaTUAMU, YUPEXAEHUAMU U
ApYrMMU cyb6bekTamun XO3AWCTBEHHON AeATeNbHOCTU He3aBUCMMO OT hOpM COBGCTBEHHOCTU U NOLUYMHEHUS,
BbINOJIHALWMMMN Hay4yHO-UCC/efoBaTe /ibCkne paboTbl, aBaHNPOEKTbl U ONbITHO-KOHCTPYKTOPCKME paboThbl No
paspaboTke, mogepHu3auMM, NPON3BOACTBY W NMPUMEHEHMNIO WU3AENU 3NEeKTPOHHON TexHukn (ganee —
n3nenus) B pagnoanekTpoHHONM annapaTtype obuiero, cneyuasn3npoBaHHOrO M OTBETCTBEHHOIO Ha3HaYeHWIA.

1.3 Ha ocHOBe HacToswWero craHgapta MoOryT 6biTb paspaboTaHbl CTaHAapThl, yYnTbiBaOLWMe 0CO6EH-
HoCcTK pa3paboTkn mogenein SPICE gnsi KOHKPETHbIX TUNOB U3Aenunid.

2 HopmaTuBHbIE CCbIJIKU

B HacTosiLleM cTaHfapTe MCNo/ib30BaHa HOPMATWBHAS CCbIfIKa Ha Creaywluii cTaHaapT:
FOCT P 57700.21 KomnbloTepHoe MofenMpoBaHue B npoueccax pas3paboTku, Npou3BoAacTBa 4 obecne-
yeHus akcnayatauumn usgenunii. TepMuHbl 1 onpeaesneHns

MpumevaHue — [Mpu NOb30BAHMN HACTOSILLMM CTaHAAPTOM Lie/Iecoo6pa3Ho NpoBepuUThb AeiicTBUE CCbINou-
HbIX CTaHAAPTOB B MH(OPMALMOHHOW CUCTEME OBLLETO MO/Mb30BaHUS — HA OMUMA/IbHOM caiiTe defepasibHOTO areHT-
CTBa MO TEXHUYECKOMY PEryfIMpoBaHUI0 U METPOIONN B CETW VIHTEPHET WK MO eXerofHoMy UHDOPMAaLMOHHOMY yKa3a-
Teno «HauyoHasbHble CTaHAAPTb», KOTOPbIN OMy6/IMKOBAH MO COCTOSIHMIO Ha 1 sitHBapsi TEKyLLEero roga, M no Bbimyckam
€XEMECSIYHOTO MHIOPMALIMOHHOIO ykasaTens «HaunoHaslbHble CTaH4apTbk» 3a TeKyLWWiA rog, EC/M 3aMeHEeH CCblTOYHBbIN
CTaHfapT, Ha KOTOpblii AaHa HeAaTMpOBaHHAs CCbifKa, TO PEKOMEHAYETCS MCMo/b30BaTh AECTBYIOLLYI0 BEPCUIO 3TOTO
CTaHAapTa C YYeTOM BCEX BHECEHHbIX B [AaHHYl0 BEPCUIO M3MEHeHMIA. EC/M 3aMeHEeH CCbINTOYHbI CTaHAapT, Ha KOTopbIi
[laHa AaTMpOoBaHHAasl CCbifka, TO PEeKOMEHAYETCS MCMo/b30BaTh BEPCHIO 3TOTO CTaHAapTa C YKas3aHHbIM Bbille FOf0M YT-
BepxaeHus (NpuHsTvs). Ecnm nocne yTBepXAeHWsl HACTOSILLEro CTaHAApTa B CCbUIOUHLIA CTaHAAPT, HA KOTOPbLIA AaHa
[aTMpoBaHHas CCbifika, BHECEHO M3MEHEHMe, 3aTparuBatoLlee NnosiokeHe, Ha KOTOPOe fjlaHa CCbika, TO 3TO MOJIOKeHUe
peKkoMeHayeTcsl NPUMeHATb 6e3 yueTa JaHHOrO U3MEHEHWsI. ECMM CCbIIOYHbI CTaHAApT OTMEHEH 6e3 3ameHbl, TO MoJIo-
)XEHWE, B KOTOPOM [laHa CCbI/IKa Ha HEero, PEKOMEHAYETCsl MPUMEHSITb B YaCTU, He 3aTparvBatoLen 3Ty CCblKy.

3 TepMuHbI, onpeaeneHns N COKpalleHUs

3.1 B HacTosAwWweM cTaHfapTe npumMmeHeHbl TepMuHbl no FTOCT P 57700.21.
3.2 B HacToflWeM cTaHfapTe NpYMeHeHbl criefylolime cokpalleHus:

M4 — MOAY/b AaHHbIX;

P3A — paAnoanekTpoHHada annapartypa;

M3pgaHne odmumnanbHoe
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CAMNP — cunctema aBTOMaTU3NPOBAHHOIO NMPOEKTUPOBaHUS;
CXLU — cTaguu XM3HeHHOro uunkna,
IEEE — WVIHCTUTYT WHXEHEepOB 3/IEKTPOTEXHUKM WU 3nekTpoHukn (Institute of Electrical and

Electronics Engineers).

4 OCHOBHbIE NMOJIOXEHUSA

CXL, mogeneii SPICE HaunHawTCA C MOCTAHOBKM 3ajayun Ha pa3paboTky mogenein SPICE, Bkniwuvatko-
Len onpegeneHne: ANs Kakoro msgenus n kakoro snga mogenn SPICE paspabartbiBatoTcs, gna kakoii CAMP,
C KakuMun CBOWCTBaMMU.

5 TpeboBaHUsA K NOCTaHOBKe 3a/ayn Ha pa3paboTky mopgeneit SPICE

MocTaHoBKa 3ajauyn Ha paspaboTky mogeneih SPICE Bknwo4vaerT:

a) cbop MCXOAHbIX MaTepuasnoB, 06beM 1 cogepXaHne KOTOpbIX OnpefenseTca Lenbio MOAeNMpoBaHus
n nMmerweinca nHpopmaumen 06 n3genumn, HaxoAwWencsa B KOHCTPYKTOPCKOW M TEXHO/TOTMYECKON JOKYMEH-
TayuMn, B TOM 4uC/fie pernaMeHTupyrouein npuMeHeHne mnsgennin (kapTel paboymx pexumoB, CXeMbl BKAKOYeE-
HMSA, NPOTOKO/bl pa3peLlleHnsa Ha NPUMEHeHne, pelleHns Ha npuMeHeHune). MicxogHbiMn mateprmanamm Takxe
ABNAOTCA xapakTepucTukn CAMP, ¢ MOMOLWbIO KOTOPOW NiaHMpyeTcs NMpoBefeHWe MOAe/MpoBaHusA, N maTe-
puansl, onpegenstoowme TpebosaHna Kk mogensm SPICE;

6) BbIOOp M 060CHOBaHME KpuUTepueB 3P EKTUBHOCTM U KayecTBa pa3pabaTtbiBaemoli mogenn SPICE
onpegensTcsa CTeneHblo, C KOTOpPoi mogenb SPICE 6yaeT cooTBeTCTBOBATbL 3aAB/IEHHBIM XapakTepucTmkam,
Tpe6boBaHUAM B LOCTUXEHUN LEeNell N CHUXKEHUIO PUCKOB NOJIyYEHUS OTpuLaTenlbHOro pesynbrara;

B) o60ocHOBaHne HeobxoanmocTu paspaboTkm mogenn SPICE;

r) onpefeneHne CTPYKTYpbl BXOAHbIX U BbIXOAHbBIX faHHbIX;

) npeABapuTesibHbIA BbIGOP METOAOB pelleHns 3agayn;

e) obocHOBaHMe Uenecoo6pasHOCTU WUCNOMb30BaHUA MNPUMEHSAEMbIX MeTOAOB pa3paboTkm mopenei
SPICE;

X) Tpeb6oBaHMs K NPOrpamMMHO-TEXHUYECKMM CpeAcTBaM, HeobxoammbiM Aas pa3paboTku mogenei
SPICE;

1) 060CHOBaHNe NPUHLUNNAaNbHON BO3MOXHOCTU peLlleHns NocTaBNeHHON 3ajaumn, KoTopoe 6asupyeTtcs
Ha 3KCMepTHbIX OLEHKaxX paHee BbINOJIHEHHbIX PaboT, C yYeTOM HaBbIKOB W KOMMNETEHLUMWI, onbliTa W 3HaHWN
pa3paboTUMKOB U CNeLMaancToB No TECTUPOBAHUIO pe3ynbTaToB (DYHKLUMOHMPOBAHNS MoOenel;

K) onpefeneHne TpeboBaHuii k paspabateiBaeMmoint mogenun SPICE:

- COOTBETCTBME MOTPEOBHOCTAM KOHCTPYKTOPOB PJA;

- YPOBEHb afeKBaTHOCTY;

- YHMBEPCA/IbHOCTb;

- HafeXHOoCTb;

- 3KOHOMWYHOCTb;

- MpocToTa,;

- NOTEHLMaNbHOCTb;

- CMOCOBHOCTb K KOHBEPTUPOBAHUIO N MUTpaLuu;

N) TEXHUKO-3KOHOMMYeCKoe 060CHOBaHMe pa3paboTkun mogeneit SPICE;

M) onpejesnieHne aTanoB U CPOKOB pa3paboTkn mogenein SPICE n onucaHnin K HUM;

H) BbIbOp cnoco60B HanucaHma Mmogenein SPICE (anropuTmMuyecknx m NnporpamMHbIiX A3blKOB) onpege-
nseTca npeanonaraemoit kK npumeHeHunto CAMP.

B noctaHoBKe 3ajauyn Ha paspaboTky mogenu SPICE, kak u Ha gpyrux CXL, mogenun, Heobxogumo
cobngaTtb NOPALOK NPUMEHEHNS KPATHbIX U A0/IbHbIX NPUCTABOK K YACNOBbIM 3HAYEHUAM, YCTAHOBJIEHHbIN
B NpunoxeHun A.
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MpunoxeHve A
(o6s3aTeNBLHOE)

[MopAfoK NPpUMEHEHUA B MOAENAX KPaTHbIX U A0/IbHbBIX MPUCTABOK K YHAC/I0OBbIM 3HAYEHUAM

Bbi6op KpaTHOW WK [ONBHOM NPUCTaBKU K eAVHMLAM M3MEPEHUS onpeaensieTcs ee Heob6xoaAMMOoCTbi0. VI3 MHOro-
0b6pasnsa KpaTHbIX W AOMbHbBIX MPUCTABOK, KOTOPble MOTyT 6biTb 06pa30BaHbl C NMOMOLLBID MaTEMAaTUYECKNX BbIPaXKEHWIA,
BbIGMPAIOT BENMYMHBI, NO3BO/ISAOLLME NOMYyYaTb YUC/OBbIE 3HAYEHUS, NPYEMIIEMbIE Ha MPaKTVKe, Takum 06pa3oMm, 4Tobbl
OHWM Haxogmnuck B guanasoHe ot 0,1 go 1000.

B HekoTOpbIX Criyyasax LenecoobpasHo NMPUMEHSTb OAHY U Ty Xe KPaTHYH WM [OMbHYI0 NPUCTaBKy, AaXe ecnu
YMCOBbIE 3HAYEHMS BbIXOAAT 3a npeaenbl AmanasoHa ot 0,1 o 1000, ¢ uenbo ConocTaBeHNs 3TUX 3Ha4YeHuli B ML,

B Tabnumue A.l ykasaHbl peKoMeHAyemble /1A NMPYUMEHEHNS KpaTHbIe W 4O/bHblE NPUCTaBKU K efuHULaM U3mepe-
HMA. CNNCOK MOXET PacLUMpATLCA, Tak Kak B CUYy pasBUTUA MOAENMPOBaHWA B MEpPCrnekTMBe OH MOXET He OXBaTblBaTb
BCEX Be/NYMH, NpumeHsieMbix B CAIMP. YkasaHHble B Tabnuue kpaTHble 1 40/bHble MPUCTaBKM CNOCO6CTBYIOT eanHoobpa-
3110 NpeACTaBeHNs 3Ha4YeHUii BENIMYNH, OTHOCALLUMXCS K MOAE/TMPOBaHMIO.

Ta6bnuua Al

MpucTaBka B HaUMOHaNbHOM Mpucrtaska B IEEE, CTraHpapTHbIi (immson IEEE, Mpuctaska
cucrteme nsMepeHus ncnonbsyemasa B Mmogenax ncnosibsyembln B MOoAENAX
Tepa tera T le+2
rmra siga G let9
mera mega M gt
Kuno kilo K g 18
[ONbHasa egyHMLA M3MepeHus, pasHasa 1/1000 aroiva mil 25.4e~6
MUIN milli m le~3
MVKPO micro M le-6
HaHO nano n le-9
nMKo pico =} le-12
hemTo femto f le-15
arTo atto a le"18
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KnioueBblie cnoea: mogenb, SPICE, P3A, CAMNP, mogenupoBaHne, 3N1IeKTPOHHasi KOMMNOHeHTHasa 6asa, paguo-
3/1eKTPOHHasA annapartypa
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